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GEOPOLITICAL IMPLICATIONS OF RISING OIL
DEPENDENCE AND GLOBAL WARMING

WEDNESDAY, APRIL 18, 2007

HOUSE OF REPRESENTATIVES,
SELECT COMMITTEE ON ENERGY INDEPENDENCE
AND GLOBAL WARMING,
Washington, DC.

The committee met, pursuant to call, at 9:35 a.m. In Room 1100,
Longworth House Office Building, Hon. Edward J. Markey [chair-
man of the committee] Presiding.

Present: Representatives Markey, Blumenaur, Inslee, Larson,
Herseth Sandlin, Cleaver, Hall, McNerny, Sensenbrenner, Shad-
egg, Walden, Sullivan, Blackburn, and Miller.

Staff present: Ana Unruh-Cohen and Michal Freedhoff.

The CHAIRMAN. The committee will come to order. We thank you
all for being with us for this, the inaugural hearing of the Select
Committee on Energy Independence and Global Warming. Today’s
witnesses have been invited because they have spent their lives
thinking about what must be done to defend our planet and how
the twin imperatives of defending our environment and defending
our freedom have begun to merge into a single issue.

This committee has been given an awesome charge, to press the
institutions of democracy, to change business as usual in an over-
due effort to respond to the twin challenges of our dependence on
imported oil and the looming catastrophe of global warming. These
problems are intertwined, and this hearing today is intended to
highlight the fact that just as the oil security problem has a major
global warming dimension, climate change has a major global secu-
rity dimension. If we are to address either problem effectively, we
must make sure we don’t make one problem better by making the
other one worse.

It seems clear that our geopolitical and national security posture
will only grow worse if we do not act forcefully to curb our dan-
gerous dependence on imported oil and reduce our emissions of
global warming pollution. It is a double threat like Orthus, the
monstrous two-headed hound of Greek mythology, with one head
facing backwards and the other forwards.

Our ever-rising oil dependence is directly attributable to a back-
wards-facing energy policy. While looking forward, we can see the
threat of rising temperatures and the subsequent increasing risk of
natural and humanitarian disasters. We have become all too famil-
iar with the volatility in gasoline prices that occurs as a result of
domestic or foreign events, be it the capture of British sailors by
Iran or the devastation brought by Hurricane Katrina. Gas prices
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have jumped up early this year, well before the summer driving
season, and are now over $3 a gallon for regular at many stations,
reflecting once again the insecurity and, indeed, sheer folly of teth-
ering our economic well-being to unstable foreign sources of oil,
governed by regimes which are in some cases supporters of or par-
ticipants in the war on terror.

Forty-five percent of the world’s oil is located in Iraq, Iran and
Saudi Arabia. Events in those countries have a dramatic impact on
oil prices and our national security. In the late 1970s the oil em-
bargo, Iranian revolution, and Iran-Iraq war sent the price of oil
skyrocketing. And today with Osama bin Laden urging his fol-
lowers to attack Saudi Arabian oil, with Iraq descending further
into chaos and with Iran marching further down the path towards
developing nuclear weapons, we are seeing the very same sort of
{))alin at the pump because of the very same sort of global insta-

ility.

In an article in the New York Times magazine this past week-
end, Thomas Friedman stated that soaring oil prices are poisoning
the international system by strengthening antidemocratic regimes
around the globe. It is no coincidence that we have 130,000 young
men and women in Iraq right now, with at least another 25,000 on
the way. It is no coincidence that we are spending more than $100
billion a year to keep those troops there, in addition to the nearly
$300 billion we spend each year importing all the oil we use in the
first place. Much of these funds end up in the pockets of Arab
princes and potentates who then funnel the money to al Qaeda,
Hezbollah, Hamas and other terrorist groups.

Our energy policy has compromised our economic freedom, and
the American people want action because they know that the price
has become much too high. We know that we cannot simply drill
our way to energy independence.

The United States is home to less than 3 percent of the world’s
oil reserves, but it is itself the world’s largest consumer and im-
porter of oil. Last year oil imports reached 60 percent, an average
of 12.5 million barrels per day, amounting to an annual cost of
$291 billion to the American people.

While moving to renewable fuels that has grown in the soil of the
Midwest rather than removed from the sands of the Middle East
can help, the single biggest step we can take to curb today’s oil de-
pendence and remove OPEC’s leverage is to raise the fuel economy
standards of our automotive fleet.

I have introduced a bill, H.R. 1506, which would require the com-
bined car and light truck fleet to achieve 35 miles per gallon by
2018, which amounts to an average of 4 percent per year improve-
ment, an increase that is mandatory over this first 10 years by en-
suring that fuel economy standards keep pace with technological
development. By 2022, it would be an increase to 40 miles per gal-
lon.

From the most recent scientific evidence, it is clear that we must
act now as well on the threat of carbon emissions from cars and
other sources which pose threats to the environment.

At the beginning of February, the world’s top scientists, as part
of the United Nations Intergovernmental Panel on Climate
Change, provided a scientific smoking gun that human activities



3

were unequivocally responsible for global warming. Two weeks ago,
their second report told us what happens when the climatic bullet
hits; the developed world will bear the brunt—the developing
world, rather, will bear the brunt of the collateral damage from our
historic global warming emissions, but the United States will expe-
rience its own self-inflicted wounds, including threats to our na-
tional security and military readiness.

Today we will hear the first congressional testimony on this crit-
ical issue. Generals and admirals who have spent a lifetime on bat-
tlefields are telling us that global warming is a major strategic
weakness. So today I am introducing the Global Climate Change
Security Oversight Act which authorizes a national intelligence es-
timate to assess the security implications of global warming to the
United States and its military. The bill, the House companion to
the legislation already introduced by Senator Durbin and Senator
Hagel, will provide a crucial planning and risk assessment tool as
the Congress seeks innovative solutions to global warming. Devel-
oped to assess the most serious threats to the United States, NIEs
are the most authoritative intelligence judgments concerning na-
tional security issues. This legislation will also fund research by
the Defense Department into the consequences for U.S. military op-
erations posed by global warming.

But U.S. military leaders are not the only ones concerned about
the security implications of global warming. Yesterday the United
Nations Security Council held a historic debate on energy climate
and security. Representatives of 55 countries discussed global
warming’s implications for peace and security around the world.
Hercules eventually vanquished the two-headed Orthus. And as we
will hear today, we have the tools, the technology, and the know-
how to accomplish our own Herculean task of overcoming both oil
dependence and global warming pollution.

Let me now turn and recognize the Ranking Member of the com-
mittee, the gentleman from Wisconsin, Mr. Sensenbrenner.

[The statement of Mr. Markey follows:]

[The information follows:]
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Opening Statement for Edward J. Markey (D-MA)
“Geopolitical Implications of Rising Oil Dependence and Global Warming”
Select Committee on Energy Independence and Global Warming
April 18, 2007

This hearing is called to order.

Thank you all for being with us for this, the inaugural hearing of the Select Committee on
Energy Independence and Global Warming. Today’s witnesses have been invited because
they have spent their lives thinking about what must be done to defend our planet, and
how the twin imperatives of defending our environment and defending our freedom have
begun to merge into single issue. This committee has been given an awesome charge -- to
press the institutions of Democracy to change business as usual in an overdue effort to
respond to the twin challenges of our dependence on imported oil and the looming
catastrophe of global warming. These problems are intertwined, and hearing today is
intended to highlight the fact that just as the oil security problem has a major global
warming dimension, climate change has a major global security dimension. If we are to
address either problem effectively, we must make sure we don’t make one problem better
by making the other worse.

It seems clear that our geopolitical and national security posture will only grow worse if
we do not act forcefully to curb our dangerous dependence on imported oil and reduce
our emissions of global warming pollution. It is a double-threat, like Orthus, the
monstrous two headed hound of Greek mythology, with one head facing backwards and
the other forwards. Our ever-rising oil dependence is directly attributable to a
backwards-facing energy policy, while looking forward we can see the threat of rising
temperatures and the subsequent increasing risk of natural and humanitarian disasters.
We have become all too familiar with the volatility in gasoline prices that occurs as a
result of domestic or foreign events — be it the capture of British sailors by Iran, or the
devastation brought by Hurricane Katrina. Gas prices have jumped up early this year,
well before the summer driving season, and are now over $3.00 a gallon for regular at
many stations, reflecting once again the insecurity and, indeed, sheer folly of tethering
our economic well-being to unstable foreign sources of oil governed by regimes which
are, in some cases, supporters of or participants in the War on Terror.

45 percent of the world’s oil is located in Iraq, Iran and Saudi Arabia. Events in those
countries have a dramatic impact on oil prices and on our national security. In the late
1970s, the Oil Embargo, Iranian Revolution and Iran/Iraq war sent the price of oil
skyrocketing. And today, with Osama Bin Laden urging his followers to attack Saudi
Arabian oil, with Iraq descending further into chaos, and with Iran marching further
down the path towards developing nuclear weapons, we are seeing the very same sort of
pain at the pump - because of the very same sort of global instability. In an article in the
New York Times Magazine this past weekend, Thomas Friedman stated that “Soaring oil
prices are poisoning the international system by strengthening antidemocratic regimes
around the globe.”
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It is no coincidence that we have 130,000 young men and women in Iraq right now, with
at least another 25,000 on the way. It is no coincidence that we are spending more than
$100 billion dollars a year to keep those troops there, in addition to the nearly $300
billion dollars we spend each year importing all the oil we use in the first place. Much of
these funds end up in the pockets of Arab princes and potentates - who then funnel the
money to Al Qaeda, Hezbollah, Hamas and other terrorist groups.

Qur energy policy has compromised our economic freedom, and the American people
want action because they know that the price has become much too high.

We know we cannot simply drill our way to energy independence. The United States is
home to less than 3% of the world’s oil reserves — but is itself the world’s largest
consumer and importer of oil. Last year, oil imports reached 60% - an average of 12.5
million barrels per day amounting to an annual cost of 291 billion dollars.

While moving to renewable fuels that are grown in the soil of the Midwest rather than
removed from the sands of the Middle East can help, the single biggest step we can take
TODAY to curb our oil dependence and remove OPEC’s leverage is to raise the fuel
economy standards of our automotive fleet.

Thave introduced a bill, H.R. 1506, which would require the combined car and light truck
fleet to achieve 35 miles per gallon by 2018, which amounts to an average 4% a year
improvement — an increase that is MANDATORY over this first 10 years. By ensuring
that fuel economy standards keep pace with technological or other developments, we will
move to a more and more efficient fleet over time instead of replicating the fuel economy
stagnation of the past 2 decades.

By 2022, this bill would bill backs out the equivalent of every drop of oil that we
currently import from the Persian Gulf, and by 2030, as the fleet becomes more fuel
efficient, it backs out almost 40% of our projected highway oil needs. It also reduces
global warming pollution from the transportation sector a similar amount. I look forward
to hearing from the witnesses this morning about the role they believe stronger fuel
economy standards should play in addressing our oil dependency and reducing global
warming pollution.

From the most recent scientific evidence, it is clear we must act now to address the threat
that carbon emissions from cars and other sources poses to the environment.

At the beginning of February, the world’s top scientists, as part of the United Nations’
Intergovernmental Panel on Climate Change (IPCC), provided a scientific smoking gun
that human activities were unequivocally responsible for global warming. Two weeks
ago, their second report told us what happens when the climatic bullet hits. The
developing world will bear the brunt of the collateral damage from our historic global
warming emissions, but the United States will experience its own self-inflicted wounds,
including threats to our national security and military readiness.
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Today we will hear the first Congressional testimony on this critical issue.

Generals and Admirals who have spent a lifetime on battlefields are telling us that global
warming is a major strategic weakness. So today I am introducing the “Global Climate
Change Security Oversight Act” which authorizes a National Intelligence Estimate (NIE)
to assess the security implications of global warming to the United States and its
military. My bill, the House companion to legislation already introduced by Senator
Durbin and Senator Hagel, will provide a crucial planning and risk-assessment tool as the
Congress seeks innovative solutions to global warming. Developed to assess the most
serious threats to the United States, NIEs are the most authoritative intelligence
judgments concerning national security issues. This legislation will also fund research by
the Defense Department into the consequences for U.S. military operations posed by
global warming.

But U.S. military leaders are not the only ones concerned about the security implications
of global warming, yesterday the UN Security Council held a historic debate on energy,
climate and security. Representatives of 55 countries discussed global warming’s
implications for peace and security around the world.

Hercules eventually vanquished the two-headed Orthus, and as we will hear today, we
have the tools, the technology and know-how to accomplish our own Herculean task of
overcoming both oil dependence and global warming pollution.

And now I would like to recognize the Ranking Member of the Committee, the
gentleman from Wisconsin, Mr. Sensenbrenner.
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Mr. SENSENBRENNER. Thank you very much, Mr. Chairman. And
I want to welcome everyone to this first-ever oversight hearing of
the House Select Committee on Energy Independence and Global
Warming. Contrary to some press reports, this is not a new issue.
As the former Chairman of the House Science Committee, I held
numerous hearings on this topic. During that time, I heard my fair
share of extreme predictions, dire forecasts, and gloomy outlooks.
This committee has no legislative jurisdiction. And if we are to find
a workable solution to climate change problems, I believe we need
to be realistic and talk about commonsense ideas and commonsense
solutions. Unfortunately, this debate has not been characterized by
common sense. It has been characterized by extremism. While this
extremism hasn’t done anything to produce effective solution, it has
created a lot of hot air, which isn’t good for Congress’ carbon foot-
print.

But extremism has produced a lot of fear. Take this story from
Monday’s Washington Post as an example. The headline reads,
quote, “Climate Change Scenarios Scare and Motivate Kids,” un-
quote. In this story one 9-year-old student foresees an Earth 20
years from now that will have no oxygen. There is no credible sci-
entific evidence to support such a cataclysmic fear, but with all the
scary news that we all have read on this issue, how can you blame
children for being afraid?

I know that this is an area where the science seems to be the
most skewed, and politicians and pundits aren’t doing very much
to clarify it. While science has taught us many things about climate
change and greenhouse gas, one area there is no scientific con-
sensus, contrary to popular belief, is the effects of climate change.
Perhaps nowhere is this divergence more evident than in some of
the claims made by former Vice President Al Gore. In his movie he
predicts a 20-foot rise in sea levels. But what does the U.N. Inter-
governmental Panel on Climate Change predict? A 23-inch rise in
sea levels. And data was submitted yesterday to a Science Com-
mittee hearing that I attended that showed that there has been
less than a 3-inch rise in sea levels in the 42-year span between
1961 and 2003. There is a world of difference between 20 feet, 23
inches, and less than 3 inches, and no wonder why the poor child
who was interviewed by The Washington Post is scared. In fact,
many scientists have questioned Mr. Gore’s doomsday scenarios.

A recent article in The New York Times chronicled several sci-
entists’ call to cool the hype. One scientist said Mr. Gore was,
quote, “overselling our certainty about knowing the future.” One
thing that is certain is that some of the solutions proposed by ex-
tremists would have devastating effects on our economy. Europe
has adopted these so-called solutions. The results: soaring elec-
tricity rates, factories slowing down because they are too expensive
to power, and jobs moving to countries like China that aren’t sub-
ject to regulations.

Will Europe’s environment benefit from the slowdown of its econ-
omy? I doubt it. The Republican members of this committee care
about both the environment and the economy. And Republicans on
this committee know that we can protect both in addressing this
problem.
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I will have many questions about why global warming has sud-
denly become an issue of national defense. I do agree that as a
country we need to reduce our dependence on foreign oil. We espe-
cially need to reduce our energy dependence on countries that do
not share our democratic values. New technology, along with wind
and solar power, can help us reduce that dependence. So can nu-
clear power. If done right, we can implement these new power
sources and reduce our carbon output and dependence on foreign
oil without devastating our economy, throwing people out of work,
and outsourcing jobs to Third World countries.

These are the types of solutions that my Republican colleagues
and I will be seeking, and I thank the gentleman for the time.

The CHAIRMAN. The gentleman’s time has expired.

Now under the rules, each of the members can make a 3-minute
opening statement. I will reserve their time and add it to their 5
minutes to question the witnesses, thereby having 8 minutes to
question the witnesses. It is within the discretion of each member.

The Chair recognizes the gentleman from Oregon, Mr.
Blumenauer.

Mr. BLUMENAUER. Thank you, Mr. Chairman. I appreciate both
the provocative statements that we have heard. My preference
would be to get to our witnesses as soon as possible. So I will defer.

The CHAIRMAN. The gentleman reserves his time. The gentleman
from Washington State, Mr. Inslee.

Mr. INSLEE. Yeah, I would like to say a couple things. First of
all, it may seem unusual to say that we are lucky here this morn-
ing. But I think we are lucky for two reasons. The first reason, I
think it will become very apparent to us that we are going to have
a way to solve both—two horses of the Apocalypse by taking the
same actions, and we are going to be able to unite Americans
around a solution to these two problems of energy security and
global warming. And I think it is important to say that because
while this has kicked up a lot of storm and controversy, ultimately
this country is going to be united for a solution to these two prob-
lems. I consider us lucky in that regard.

And secondly, most importantly, the reason why I consider us
lucky, I believe it is America’s destiny to lead the world into the
technological solutions to these twin problems. And I just want to
share an observation about why I think global warming has been
controversial. It has been surprising to me that people who use a
microwave oven that depends on quantum mechanics, and a cell
phone that depends on quantum mechanics, have refused to recog-
nize the scientific consensus on global warming. And I think their
reason is fear.

My friend, Mr. Sensenbrenner, related fear of some grade-school
children. I think there is a lot of fear in Congress. I think there
is a lot of fear that we aren’t smart enough to develop the tech-
nologies to deal with this problem. And the anecdote to fear is con-
fidence.

And I just want to note a meeting we had last Friday in Seattle,
Washington, where we brought together some companies that are
dealing with the technologies, the American technologies to solve
this problem. The Ramgen Company has developed a way to com-
press CO; that could help us have clean coal. The Verdiem Com-
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pany that has figured out a way to save 30 percent of your elec-
tricity in your computer system. The Imperial Energy Company
that is going to build the largest biodiesel plant in the Western
Hemisphere. The Finavera Company has figured out a way to get
energy from wavepower. The Prometheus Energy Company has fig-
ured out a way not to vent methane but to develop electricity. The
MagnaDrive Company that has developed electrical generating mo-
tors that can save 30 to 40 percent of the energy costs associated
with them.

I suggest that this problem and these two problems are the larg-
est economic opportunity America has ever had. And America does
well when there is economic and technological transition, and we
are going to do well here. And I just hope that when we adopt the
new Apollo Energy Act, which I will be introducing shortly, that we
will get Members to support the idea of confidence and optimism.
That is what we are going to take out of these meetings. Thank
you.

The CHAIRMAN. The gentleman’s time has expired.

The gentleman from Arizona, Mr. Shadegg.

Mr. SHADEGG. Thank you, Mr. Chairman, for holding this hear-
ing. In recognition that today’s hearing is the first of this select
committee, I want to say that I welcome this debate on climate
change and hope that this committee, along with other committees
in the House, will investigate the matter, weighing the science as
well as the costs and benefits of various policy options.

I agree that the United States should consider the risk of climate
change as a potential national security concern. However, I also be-
lieve that extreme poverty in developing nations is also a potential
national security concern, and limiting human freedom around the
world is a potential national security concern, and policies that
damage the world’s economy are potential national security con-
cerns. Indeed there are countless potential national security con-
cerns, many of them related to our need for energy. Worst-case sce-
narios should be considered and assessed, but that does not mean
they should be the cornerstones of U.S. policy. There are many
tools at our disposal, including adaptation that can be effective in
addressing the potential impacts of a warming climate.

President Klaus of the Czech Republic, in writing to the Energy
and Commerce Committee several weeks ago, expressed his view
that while discussing climate, we are not witnessing so much a
clash of views about the environment but a clash of views about
human freedom. Regarding developing nations he wrote: They will
not be able to cope with the limits and standards imposed on the
world by irrational environmental policies. Their products will have
difficult access to the developed markets. And as a result, the gap
between the developing nations and the developed world will
widen.

President Klaus’ language should give us a sense of how difficult
it will be to get these nations to join us in a quest to reduce carbon,
and of the importance of pursuing energy alternatives that will not
limit or damage the economies of developing nations or the world’s
economy. These developing nations are faced with a moral ques-
tion. Do they restrain the growth of their energy supply demand
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in their economies considering that hundreds of millions of their
citizens live in dire poverty?

We have heard testimony in the Energy and Commerce Com-
mittee that over 300 million Indians live on less than $1 per day;
700 million live on less than $2 per day. Facing this economic re-
ality, can we expect policymakers in India or China or other devel-
oped nations to limit their nation’s economic growth? Or must we
help these nations grow their economies and raise standards of liv-
ing through alternative energy sources and efficiency gains so that
environmental and adaptation concerns are manageable problems
rather than global crises?

History has shown that countries that can afford to care about
the environment do. Put another way, as former Indian Prime Min-
ister Indira Gandhi once said, the ultimate polluter is poverty.

These are difficult questions, Mr. Chairman, and I thank you for
holding this hearing that will hopefully help us begin to resolve
them. I yield back.

T}clie CHAIRMAN. Okay. Thank you. The gentleman’s time has ex-
pired.

The Chair recognizes the gentleman from Connecticut, Mr.
Larson.

Mr. LARSON. Thank you, Mr. Chairman. And let me commend
you and also the leadership of Speaker Pelosi for having the vision
to understand the need to get both sides of the aisle to come to-
gether and coalesce around the vitality of ideas that can deal with
this very important issue.

I am looking forward to the testimony of our panelists, and I
truly believe that we are in a race between catastrophe and co-
operation. And I think to the extent that this committee can come
together and have a robust exchange of ideas and not end up being
central casting for Inherit the Wind, part 2, I think we will be able
to move forward in a manner in which the Nation will be well
served.

And I yield back.

The CHAIRMAN. The gentleman’s time has expired.

The gentleman from Oregon, Mr. Walden.

Mr. WALDEN. Thank you very much, Mr. Chairman. I appreciate
the opportunity to hear from our witnesses today. And I spent most
of the April break touring around my district, meeting with people
who are developing alternative energy, a lot of which was prompted
by passage and enactment of the 2005 Energy Policy Act for Amer-
ica which is spurring development of wind energy. I toured a 100-
megawatt wind energy facility out of North Power, Oregon, out of
Union that is set to go online. I toured a 40-million-gallon-a-year
ethanol plant that should open this July at the Port of Morrow in
Boardman, Oregon. I met with the pollen grain growers and talked
about their ability to produce biodiesel fuels.

And I am a big advocate of renewable energy, but I grow some-
what perplexed at those who say we have become so reliant on for-
eign oil—and I, frankly, agree with them, and that is a bad thing
for our Nation’s security and economy at times. But then also they
are doing everything they can to stop us from developing our own
resources available here in the United States, whether that is oil
or natural gas.
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I spent a lot of time in this Congress over the last few years
chairing the Subcommittee on Forests and Forest Health. I worked
closely with my colleague from South Dakota, Representative
Herseth, on legislation to try to clean up her forests. One forest in
Oregon that burned in 2003, the B&B fire, in a matter of a couple
weeks put twice as much carbon into the atmosphere in Oregon
and other greenhouse gases as the entire State of Oregon emits in
a year combined. In a year.

And yet there are those who are advocating for us to do every-
thing we can to address this issue of global warming and climate
change, and I think there are a lot of things we can do, and I am
actually excited about some of the opportunities. But there are also
}:‘he very people who don’t want us to do anything to manage our
orests.

And yet overseas, we read in The Washington Post, the illegal
logging that is going on is eliminating the forests in China and In-
donesia and other Asian countries, so we can import that wood
here at a time when we have forests that are overstocked, over-
grown, subject to catastrophic fire and emitting enormous amounts
of loads of carbon and other greenhouse gases into the atmosphere,
and we refuse to do anything about it.

So I think there are opportunities here to improve management
of our Federal forestlands, to encourage and incent development of
renewable and low-polluting new sources of energy, to encourage
conservation efforts and more efficiencies.

And I look forward to our hearings and the testimony from our
witnesses. And thank you, Mr. Chairman.

The CHAIRMAN. The gentleman’s time has expired.

The gentlelady from South Dakota, Ms. Herseth.

Ms. HERSETH. Thank you, Mr. Chairman. I will reserve my time
so that we can get to the testimony. And as a matter of personal
privilege, a couple colleagues and I will have to go to a short mark-
up in the Veterans’ Affairs Committee, but we will return promptly
to hear the testimony of our distinguished panelists today. Thank
you.

The CHAIRMAN. The gentlelady’s time is reserved. The gentleman
from Missouri, Mr. Cleaver.

Mr. CLEAVER. I reserve my time also, Mr. Chairman. Thank you.

[The statement of Mr. Cleaver follows:]
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U.S. Representative Emanuel Cleaver, II
5" District, Missouri
Opening Statement
House Select Committee on Energy Independence and Global Warming Hearing
“Geopolitical Implications of Rising Oil Dependence and Global Warming”
Wednesday, April 18, 2007

Chairman Markey, Ranking Member Sensenbrenner, other Members of the Select
Committee, good morning.

To our distinguished panel of experts, I would like to join my colleagues in welcoming you to the
Select Committee on Energy Independence and Global Warming. I look forward to listening to your
testimony today and hearing any insights you can share on the effects of oil dependence and global
warming on national security.

Thank you Mr. Chairman, for the privilege of being a part of the Select Committee and for the
opportunity to address an issue of great importance to me, my constituents of Missouri’s Fifth
District, and to individuals across this country. For decades, our country has become increasingly
reliant on foreign energy sources. Not only is this an issue of national security, but this is an issue of
environmental security. The last five years have been the hottest on record, and the effects of global
warming are impacting communities and wildlife like never before witnessed. We have put our
planet in real danger, and it is long past time for our nation to act in response to this crisis.

As a former Mayor of the largest city in Missouri, Kansas City, I know how the local policies
of a growing metropolitan area can serve as a model for the rest of the country when attempting to
reverse the effects of global warming. In 1978, the Kansas City area was designated non-attainment
with respect to the one-hour ozone standard. However, by 1991 the area had improved its level of
emissions, and it demonstrated that it had attained the standard necessary for attainment. I am proud
to say that I was Mayor of Kansas City during this progressive step, despite record population growth
in the metropolitan area. Regardless of Kansas City’s improvements, there remains far to go,
especially on a national scale. Our country must roll up its sleeves and get to work on the issue of
global warming. The catalyst for this change will be action by Congress, and the Select Committee
enables us Members to bring this pressing issue to the forefront. Like many of colleagues,
constituents of my district approach me often urging a feasible and effective solution to the climate
crisis.

Global warming is just that — global. A change in the earth’s climate affects all parts of the
globe, and the areas that are most heavily influenced are often those that are least responsible for
climate change. Because of increased temperatures, poor and unstable parts of the world will be more
prone to conflict because of diminishing resources like drinking water, and thus there a greater need
for international intervention will exist. It is my expectation that this Committee will serve its
intended purpose as a fact-finding panel, and uncover the real effects of global warming. Many of
these truths are known, as the International Panel on Climate Change has reported this year.

Protecting our global environment has been a passionate concern of mine for years. I firmly
believe that a nation’s government should lead by example, and Congress should act by its own
suggestion. In this sentiment, I am looking forward to hearing our witnesses this morning, and any
insights they might have for Congress for reasonable and effective policy will be appreciated.

Thank you.
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The CHAIRMAN. The gentleman from New York, Mr. Hall.

Mr. HALL. Thank you, Mr. Chairman, Mr. Ranking Member and
distinguished panel. I am proud to be named to this committee. I
am eager for the committee to get to work. The subject matter for
our first hearing could not be more appropriate.

Our dependence on foreign oil and our changing environment
constitute nothing less than significant threats to our national se-
curity that must be met with swift aggressive action. Reliance on
imported fossil fuels already sends hundreds of billions of dollars
overseas each year, damages our economy with energy prices that
burden family budgets and creates public health risks by spewing
pollution into the environment. Left unchecked, our growing de-
pendence on foreign sources of energy will leave our Nation in-
creasingly vulnerable to the whims of OPEC and the upheaval in
the world’s most unstable regions.

At the same time, the widespread impacts of climate change will
enhance the threat of severe weather disasters and create global
instability.

Meeting our national security threats posed by the dependence
on foreign oil and climate change will require a concerted national
effort. For too long, too little has been done by our national leader-
ship to mobilize the American people to meet this challenge. Find-
ing the solutions necessary will require commitment and difficult
choices, but I believe that just as the Nation pulled together to sup-
port the war effort through World War II, just as we rose to meet
the challenge that President Kennedy gave us of going to the Moon
in 10 years—which we actually accomplished in 9—we can unite
now to do what is necessary to combat climate change and energy
insecurity. And, at the same time, those same actions will help to
reduce asthma and emphysema, especially among our children in
our inner cities, and to reduce acid rain and to reduce oil spills and
to reduce mercury contamination and to reduce our—to balance the
trade deficit and to reduce our difficulties in securing oil in parts
of the world where they are unstable or unfriendly regimes.

And maybe most importantly, if and when we win this particular
battle, we meet this particular challenge, I believe it will give us
as a Nation a psychological boost, not just an economic boost, be-
cause I believe a lot of these jobs will be created in the new indus-
tries we are talking about here, and that is certainly my hope, but
it will give us an emotional boost that this country sorely needs.

So I am excited to be here and look forward to your testimony.
And thank you, Mr. Chairman. I yield back.

The CHAIRMAN. The gentleman’s time has expired.

The gentlelady from Michigan, Mrs. Miller.

Mrs. MILLER. Thank you very much, Mr. Chairman. I am de-
lighted to be a member of this committee. I think both of our lead-
erships on both sides have done an outstanding job of picking a
very diverse group of our colleagues here, and I look forward to
working on an issue that has no partisan barriers, of course, and
that is advocating for our environment and being environmentally
sensitive.

And as I understand the purpose of the committee, it really is
to seek government policy solutions to the problem of global climate
change. And so I think it is entirely appropriate that our first hear-
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ing be about the geopolitical implications of oil dependence and cli-
mate change, because I truly believe that energy security and en-
ergy independence equals national security. And I also sit on the
Hou}sle Armed Services Committee, so I really believe this very
much.

And, of course, as the President has said and as has been said
here today, we are a Nation addicted to oil. And just like drug
abusers, we buy the product that we are addicted to from some
very unsavory characters from across the globe. We buy energy
from nations like Venezuela and Hugo Chavez, who is openly hos-
tile to America. We buy energy from some of the Middle East
where funds are sometimes siphoned off to support those who hate
America. And let’s face it, many of these countries would be much
less interesting if we did not need that oil.

There has to be a better way, and do I believe that there is. In
fact, I represent a district in southeast Michigan which is home, as
you might all know, to the domestic auto industry, which is under
a microscope for environmental sensitivity. And wouldn’t it be bet-
ter for America if we produced automobiles that got not only higher
fuel economy, but ran on much different types of fuel than oil-
based gasoline, fuels like ethanol or biodiesel or hydrogen? That
day is coming and it is coming if we stand up and give our domes-
tic auto industry a helping hand instead of hitting it with a ham-
mer.

Wouldn’t it be better for America if we could produce automobiles
that we could plug in to charge in a battery in our garage and
never have to use the gas engine on a short trip? That day is com-
ing if we share the vision with our incredible scientists.

In fact, Mr. Chairman, let me take this opportunity to formally
ask the committee to consider having a field hearing in Detroit, in
southeast Michigan, at the home of the domestic auto industry
where we can actually see all of these exciting new technologies
and how they are being utilized in the future.

This technology is coming. The only question is whether or not
America will lead the way, as we have throughout the Industrial
Revolution. The geopolitical implications of energy independence
are clear. In America, where we are not forced to fund our enemies
but instead support the betterment of our own society, that should
be the primary focus of our energy policy, one that supports Amer-
ican enterprise and ingenuity that drives our economy forward.
And I think if this goal is accomplished, America and the world
will be a much better place.

Thank you, Mr. Chairman. I will reserve the balance of any re-
maining time that I may have. Thank you.

The CHAIRMAN. Great.

[The statement of Mrs. Miller follows:]
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Congresswoman Candice Miller
Energy Security Equals National Security

Thank you Mr. Chairman.

The purpose of this committee is to seek
government policy solutions to the problem of
global climate change. And while that is an
admirable aim, I believe that it is appropriate
that our first hearing be about the geopolitical
implications of oil dependence and climate
change.

This is because I truly believe that energy
security equals national security.

Today we are a nation addicted to oil. And just
like drug abusers we buy the product that we are
addicted to from some unsavory characters from
across the globe.

We buy energy from nations like Venezuela and
Hugo Chavez who is openly hostile to America.
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We buy energy from some in the Middle East
where funds are sometimes siphoned off to
support those who hate America.

There must be a better way, and I believe there

1S.

Wouldn’t it be better for America if we
produced automobiles that only got higher fuel
economy, but ran on a vastly different fuel than
oil based gasoline?

Fuels like ethanol, bio-diesel or hydrogen. That
day is coming if we stand up and give our
domestic industry a helping hand instead of
hitting it with a hammer.

Wouldn’t it be better for America if we
produced automobiles that we could plug in to
charge a battery in our garage and never even
use a gas engine for short trips?

That day is coming if we share the vision with
our incredible scientists.
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This technology is coming the only question is
whether America will lead the way as we have
throughout the industrial revolution.

The geopolitical implications of energy
independence are clear.

An America where we are not forced to fund our
enemies, but instead support the betterment of
our own society.

That should be the primary focus of our energy
policy. One that supports American enterprise
and ingenuity. That drives our economy
forward.

If this goal is accomplished America and the
world will be a better place.
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The CHAIRMAN. And the Chair recognizes the gentleman from
California, Mr. McNerney.

Mr. McNERNEY. Thank you, Mr. Chairman. Today we have a
rare opportunity to unite our great Nation to develop a national
mandate to educate and mobilize our country with a great national
purpose, much like Sputnik mobilized the prior generation.

This committee can be the focus for that change and mobiliza-
tion, and I look forward to participating in that transformation. I
reserve the balance of my time.

The CHAIRMAN. And the Chair recognizes the gentleman from
Oklahoma, Mr. Sullivan.

Mr. SULLIVAN of Oklahoma. Thank you, Mr. Chairman. And
thank you for holding this historic first hearing of the Select Com-
mittee on Energy Independence and Global Warming. I look for-
ward to hearing from our witnesses on the geopolitical implications
of rising oil dependence and global warming. It is an honor to be
at the epicenter of the debate on climate change.

Protecting the environment is neither a Democrat nor a Repub-
lican issue but a bipartisan issue that all Americans should discuss
and address. Our country has become too dependent on foreign en-
ergy resources, especially oil that is produced in a volatile part of
the world. I believe the answer to this problem comes from in-
creased U.S. energy independence. We can achieve this by expand-
ing our domestic refining capacity and expanding our domestic en-
ergy production both on and offshore.

It is also important that we look at alternative fuels as a viable
option for Americans’ energy needs. I welcome the debate on this
issue and commit to this process with an open mind. I believe we
can work together to find workable solutions, commonsense regula-
tions, and address the issue of climate change without destroying
the American economy or losing American jobs.

Thank you, Mr. Chairman, and I yield back the remainder of my
time.

The CHAIRMAN. The gentleman’s time has expired.

The gentlelady from California, Ms. Solis.

Ms. Souris. Thank you, Mr. Chairman. And I also want to com-
mend you and Speaker Pelosi for allowing me the opportunity to
serve on this very prestigious select committee, and knowing that
this is our first hearing how important it is to hear from our wit-
nesses, so I want to thank them for also being here this morning.

Two months ago I spoke at the Helsinki Commission, on behalf
of the United States delegation, to address energy security and cli-
mate change. Parliamentarians from across Europe agreed that we
must address the issue of security and climate change together.
Many oil-producing countries lack the political will or social frame-
work for good governance in the energy sector. Producing countries
such as Iran and Russia may use energy reserves to attain political
objectives and increase political influence. In the United States, as
we know, we are home to less than 3 percent of the world’s re-
serves and more than 60 percent of the oil consumed in the U.S.
is imported, costing our Nation more than $290 billion annually.

The dependency on oil makes us subject to the international
risks associated with unpredictable and unstable nations. The re-
port titled “National Security and the Threat of Climate Change”
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underscored the connection between security, energy use and cli-
mate change, and clearly outlined the risks of inaction. It con-
cluded that climate change is a threat multiplier for instability in
some of the most volatile regions in the world, resulting in already
weak and failing governments being pushed toward authoritari-
anism and radical ideologies.

Globally, food security, transport industry, and human health
will be impacted, all issues at the root of instability and conflict.
Failure to take action may result in the United States being drawn
more frequently into conflict situations.

And yesterday the Secretary General of the United Nations stat-
ed and, I quote, “Compared to the cost of conflict and its con-
sequences, the cost of prevention is far lower in financial terms,
but, most importantly, in human lives and life quality.” and I agree
with this.

The risks associated with inaction are far too great. The impacts
of global warming, such as heat waves, would disproportionately af-
fect low-income and underrepresented communities here in the
United States. And just this week Latino, religious, African Amer-
ican leaders highlighted the risks of inaction to the health of vul-
nerable communities and populations.

Military advisors have also highlighted the risks in terms of na-
tional security. The development of domestic policies that reduce oil
consumption and emissions are critical to increasing options for
protecting our interests abroad and here at home. Simply put, we
need aggressive action to curtail our thirst for energy.

I look forward to discussing these policy issues with you, and
thank the witnesses for being here. Thank you.

The CHAIRMAN. The gentlelady’s time has expired.

The gentlelady from Tennessee, Mrs. Blackburn.

Mrs. BLACKBURN. Thank you, Mr. Chairman. I appreciate the op-
portunity to serve on the committee and I am looking forward to
a healthy and judicious debate over the issue of climate change.

As we look at the causes of climate change, I think it is impera-
tive that we look at the whole problem, but we must not base our
decisions on half truths, inconclusive science or media hype. The
discussion must be based on testimony on science, not on political
party or special interest agenda items.

And I want to welcome our guests, and we look forward to your
testimony that you will share with us.

We all should be aware that the U.S. currently has several exist-
ing threats to its national security, such as proliferation of weapons
of mass destruction and transnational terrorism. A question we
should ask is, does climate change rise to the level of this imme-
diate danger? Another question that we should ask, we should ask
if it would be unwise for us to devote significant time and resources
to speculative dangers; should we instead focus on the current dan-
gers to our national security? It is possible if these are not ad-
dressed that the global warming issue would be a moot issue.

I do agree that competition for oil resources in the future, espe-
cially for the U.S., is going to increase and U.S. domestic policies
need to address our current and future dependence on oil imports,
because we are vulnerable to supply interruptions and price in-
creases and because much of this revenue is going to countries that
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are not friendly to the United States. We must diversify our re-
sources of oil, and we can because we have vast reserves of oil and
gas on land and in the sea that are currently not being tapped.

We also have trillions of barrels of oil in shale and coal on public
lands that can be converted to transportation fuel and serve our
needs for a couple hundred years. And this could be accomplished
with little disruption to our natural environment. Even if the Earth
continues to warm and does not revert to a cooling cycle and pos-
sibly cause events that threaten national security, the predicted
outcomes are at best tentative and the proposed solutions raise
problems of their own.

I look forward to discussing how we should proceed and how we
should appropriately use our resources as we look for energy inno-
vation and security. Thank you, Mr. Chairman. I yield back.

The CHAIRMAN. Great. The gentlelady’s time has expired.

We now turn to our exceptionally influential committee which
has been assembled here this morning. We will begin with General
Gordon Sullivan who is a former chief of staff of the United States
Army. He has spent his life serving his country, with four tours of
duty in Europe, two in Vietnam, and one in Korea, and was chief
of staff to Secretary of Defense Dick Cheney in the administration
of George Herbert Walker Bush. He joins us today on the heels of
the release of a major report entitled “National Security and the
Threat of Climate Change” which he compiled for the Center of
Naval Analysis with 11 distinguished military leaders.

Thank you for all of your service, General Sullivan. Whenever
you feel comfortable, please begin.

STATEMENT OF GENERAL GORDON R. SULLIVAN, USA (RET.),
CHAIRMAN, MILITARY ADVISORY BOARD

General SULLIVAN. Thanks, Mr. Chairman. It is an honor to be
here today with you and your colleagues. As you stated, today I am
here as the Chairman of the Military Advisory Board to the Center
for Naval Analysis Corporation and their report on national secu-
rity and the threat of climate change.

The advisory board consisted of three- and four-star flag officers
of the Army, Navy, Air Force and Marine Corps. Our charge was
to learn as much as we could in a relatively short time about the
emerging phenomenon of global climate change, using our experi-
ence as military leaders to process our learning through a national
security lens. In other words, we were asked what are the national
security implications of climate change.

When I was asked to be on the Military Advisory Board, I was
both pleased and skeptical. Pleased because of one simple and
straightforward fact; that is that I am almost 70 years old. I have
served my country for over 50 years. I took my oath as a cadet at
Norwich University in Vermont in 1955, retired in 1995, and I am
now the president and chief operating officer of the Association of
the United States Army. So I have been in or around the defense
establishment since 1955. Here I am in the later stages of my life,
and I feel sometimes as if some of the sacrifices I, my soldiers, col-
leagues, friends and family made for America are now being over-
taken by a much more powerful and significant challenge to their
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health and well-being and the health and well-being of my three
grandchildren and their children and the future.

Having said this, I must admit I came to the advisory board as
a skeptic. There is lots of conflicting information on the subject of
climate change, and like most public policy issues debated here and
discussed in America, there are many opinions. It is what makes
America great. It is what I served for, for over 50 years.

After listening to the leaders of scientific business and govern-
mental communities, both I and my colleagues came to agree; and
we published our report with our agreement that global climate
change is and will be a significant threat to our national security,
and, in a larger sense, to the lives of our grandchildren and their
children.

The findings of the Military Advisory Board are as follows:

Projected climate change poses a serious threat to America’s na-
tional security. Climate change acts as a threat multiplier for in-
stability in some of the most volatile regions of the world. Projected
climate change will add to tensions even in stable regions of the
world. And climate change, national security, and energy depend-
ence are a related set of global challenges.

Our recommendations are as follows:

First, the national security consequences of climate change
should be fully integrated into national security and national de-
fense strategies. The United States should commit to stronger na-
tional and international roles to help stabilize climate changes at
levels that will avoid significant disruption to global security and
stability. The United States should commit to global partnerships
that help less developed nations build the capacity and resiliency
to better manage climate impacts.

The Department of Defense should enhance its operational capa-
bilities by accelerating the adoption of improved business processes
and innovative technologies that result in improved U.S. combat
power through energy efficiency.

And last, the DOD, the government, should conduct an assess-
ment of the impact on U.S. military installations worldwide of such
events as rising sea levels, extreme weather events and possible cli-
mate change impacts over the next 30, 40, 100 years.

Climate change, national security, and energy dependence are
interrelated. Simply hoping that these relationships will remain
static is simply not acceptable. Hope is not a method. We can’t sit
here and wait to find out.

Speaking for the members of the Military Advisory Board, I am
confident in stating we as individuals collectively support your leg-
islative initiative to authorize an NIE, National Intelligence Esti-
mate, on national security implications of climate change.

Mr. Chairman, I request my statement and the report, which I
have here, be entered into the official record.

The CHAIRMAN. Without objection, it will be entered into the offi-
cial record.

General SULLIVAN. Thank you, sir.

The CHAIRMAN. I thank you, General Sullivan.

[The statement of General Sullivan follows:]
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Thank you, Mr. Chairman, for inviting me to testify in front of your commiitee this
morning.

My name is Gordon Sullivan. I have served America as a Solider since 1955. My last
duty position was as Army Chief of Staff - 1991 to 1995. I retired from Active service in 1995
and have been the President of the Association of the United States Army — Army’s professional
Association — since 1998. Thus, I have been in or involved with the Army for over 50 years.

Today I am here as Chairman of the Military Advisory Board to The CNA Corporation
report on National Security and the Threat of Climate Change. The Advisory Board consists of 3
and 4 star Flag Officers from the Army, Navy, Air Force and Marine Corps. Our charge was to
learn as much as we could in a relatively short period about the emerging phenomenon of global
climate change using our experience as military leaders to process our learning through a
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National Security lens. In other words what are the National Security implications of climate
change?

Subsequent to my retirement, I co-authored a book- “Hope is Not a Method”.

The title telegraphs the guiding principle of my experiences as a leader. Simply stated if
all you do is hope good things will happen and bad things will not happen you and your
organization could be doomed to failure. If on the other hand, you and your team assess your
environment - understand your mission, your capabilities, your tasks, and know how to organize
— train and equip your forces to succeed you must do something — you simply cannot hope for a
successful future.

‘When I was asked to be on the Military Advisory Board, I was both pleased and
skeptical. Pleased because of one simple and straightforward fact — I am almost 70 years old, I
have served my country for over 50 years in both peace and war and now in the late stages of my
life I feel as if the sacrifices I and my soldiers, colleagues, friends and my family made for
America are now being overtaken by a much more powerful and significant challenge to the
health and well-being of my 3 grandchildren and their children.

Having said this, I must admit I came to the Advisory Board as a skeptic. There is lots of
conflicting information on the subject of climate change and like most public policy issues in
America, many opinions, which is what makes America great.

After listening to leaders of the scientific, business, and governmental communities both I
and my colleagues came to agree that Global Climate Change is and will be a significant threat
to our National Security and in a larger sense to life on earth as we know it to be.

Findings of the Military Advisory Board

First, projected climate change poses a serious threat to America’s national security;
Second, climate change acts as a threat multiplier for instability in some of the most
volatile regions of the world; .

e Third, projected climate change will add to tensions even in stable regions of the world;
and

e Fourth, climate change, national security and energy dependence are a related set of
global challenges.

Recommendations of the Military Advisory Board

¢ First, the national security consequences of climate change should be fully integrated into
national security and national defense strategies;

e Second, the U.S. should commit to a stronger national and international role to help
stabilize climate changes at levels that will avoid significant disruption to global security
and stability;

e Third, the U.S. should commit to global partnerships that help less developed nations
build the capacity and resiliency to better manage climate impacts;
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e Fourth, the Department of Defense should enhance its operational capability by
accelerating the adoption of improved business processes and innovative technologies
that result in improved U.S. combat power through energy efficiency; and

¢ Fifth, DoD should conduct an assessment of the impact on U.S. military installations
worldwide of rising sea levels, extreme weather events, and other possible climate change
impacts over the next 30 to 40 years.

Climate change, National Security and energy dependence are inter-related. Hoping that
these relationships will remain static is simply not acceptable given our training and experience
as military leaders. Speaking for the members of the Military Advisory Board, I am confident in
stating we as individuals and collectively support your legislative initiative to authorize a
National Intelligence Estimate on the National Security Implications of Climate Change.

Mr. Chairman, I request my statement and the report to be entered into the record. Again,
1 thank you for the invitation to discuss this critical issue to our nation’s security.
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The CHAIRMAN. Our second witness, Dr. Richard Haass, is a
Rhodes scholar who has received the Presidential Citizens Medal
for his contributions to implementing U.S. policy during operations
Desert Shield and Desert Storm, served on the National Security
Council under George Bush senior, headed the policy planning at
the Department of State under Secretary of State Colin Powell, and
is now head of the Council on Foreign Relations. His latest book
is entitled “The Opportunity: America’s Moment To Alter History’s
Course,” which could well serve as the title for this hearing.

Dr. Haass, welcome.

STATEMENT OF RICHARD N. HAASS, PRESIDENT, COUNCIL ON
FOREIGN RELATIONS

Mr. Haass. Thank you, Mr. Chairman. And for the record, if you
do choose to use the title of my book as the title of your hearing,
I would pose no objection.

Thank you very much for asking me to testify today on this crit-
ical issue. Let me just note that I will be speaking here—the views
I will be saying here will be my personal views and not those of
the Council on Foreign Relations, simply because the Council on
Foreign Relations does not take institutional positions. I will just
make a few points and I ask that my full statement be inserted in
the record.

America’s high dependence on imported oil adversely affects our
national security in a number of ways. First, it distorts American
foreign policy by increasing the importance of the greater Middle
East considerably above what it would be either if it did not have
much oil or if oil played a less important role than it does.

Secondly, our dependence on imported oil increases the vulner-
ability of the U.S. economy to supply interruptions and price in-
creases.

Thirdly, our current dependence on imported oil exacerbates our
current account deficit.

And fourthly, as several of you have correctly pointed out, our
importing of large amounts of oil funnels massive amounts of dol-
lars to producers, many of whom, such as Iran and Venezuela, are
carrying out foreign policies inimical to America’s principles and in-
terests, and in other cases this massive flow of resources can actu-
ally undermine markets, undermine the rule of law, and under-
mine democracy.

This current state of affairs is a national failure. I would go so
far to say it is a national scandal that we find ourselves in this po-
sition more than three decades after the first oil shocks. Alas, there
are no quick fixes nor is there any benefit to be had from further
delay.

Is climate change a national security matter? Here I would asso-
ciate myself with the report and remarks of my good friend, Gordon
Sullivan. Climate change is a cause of both conflict and it is a
cause of state failure, which in turn can breed terrorism, drug traf-
ficking, slavery and other adverse aspects of globalization.

There is much to do. There is a large number of potential rem-
edies. I would just say some of them include diversification of oil
supplies, maintaining strategic petroleum reserves in this country
and elsewhere, and instituting new sharing arrangements that
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bring in India and China; increasing the resilience of the energy in-
frastructure and system; increasing the domestic production of oil;
development of alternatives to oil, especially to reduce the use of
it in the transportation sector in this country; the development of
new technologies that lead to the clean burning of coal or at least
the cleaner burning of coal, as well as technologies that would lead
to the capture and sequestration of carbon, if possible, expanding
the role of nuclear power, at a minimum, to replace retired nuclear
plants down the road; and to reduce the demand, especially again
in the transportation sector, and to increase efficiency of energy
use more broadly; to develop an international framework for the
world; to take the place of Kyoto essentially for the post-2012
world; to encourage forestation and discourage deforestation; and to
change the way the United States Government deals with these
issues.

Let me just use the remainder of my time to make six over-
arching points, and I will do it as quickly as I can.

First, the United States needs to adopt a broader definition of
energy security. The traditional definition, which essentially has
emphasized reliable access to affordable supplies of oil, is simply
too narrow and inadequate. It fails to take into account the need
to stem the flows of resources to certain governments, it fails to
take into account global climate change. What we need is a new
definition for energy security. Any energy security is and will be a
function of our ability to manage the amount of energy produced,
consumed, and imported so that the United States, one, reduces its
vulnerability to supply and price fluctuations; and, two, reduces the
flows of resources overseas; and, three, reduces the adverse impact
on the global climate.

Secondly, we need a truly comprehensive policy. We cannot drill
or conserve our way out of the current state of affairs. Neither nu-
clear power nor cellulosic nor anything else will by itself constitute
a panacea.

Thirdly, the United States cannot do this alone. We need an
American policy. We must walk the walk if we are going to per-
suade others when we talk the talk. But the approach must be
international. Developing and developed countries must partici-
pate.

Fourthly, there will be no solution to the energy security and
global climate challenges for the foreseeable future. The calls for
energy independence are unrealistic or even unhelpful. The chal-
lenge is to manage this problem, not to eliminate it.

Fifth, the United States Government needs to change the way it
goes about business in this area. The National Security Council, for
example, needs an energy security and climate change directorate.
We should look at the role and mandate of the Department of En-
ergy, and, more generally, we should look at ways in which we can
better integrate the concerns before this select committee and the
broader concerns of national security.

Last, we also need to meet the challenge of integration beyond
the U.S. Government. And we need to find ways to integrate not
simply the executive branch and the congressional branch on this
issue, but also what the Federal branch does with State and local
authorities, with the private sector and with NGOs.
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So let me end where I began. I applaud the creation of this select
committee. I applaud your willingness to devote your time and en-
ergies to this, and I wish you well in your work because, to a large
extent, the national security of this country in coming decades will
depend on how well and how successfully we meet these related
challenges of energy security and climate change. Thank you.

The CHAIRMAN. Thank you, Dr. Haass, very much.

[The statement of Mr. Haass follows:]
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Prepared Statement of Richard N. Haass
President, Council on Foreign Relations

on the
Geopolitical Implications of Rising Oil Dependence and Global Warming

before the
Select Committee on Energy Independence and Global Warming
U.S. House of Representatives

Washington, DC
April 18, 2007

Mr. Chairman:

Let me begin by congratulating you and your colleagues on establishing this new select
committee. The issues in your purview are among the most important facing this country
and the world.

This is underscored by the topic of today, your first hearing. The geopolitical
implications of rising oil dependence and global climate change for the United States are
great and likely to become even greater with time.

Let me address each of the questions you have posed to me and my fellow witnesses.

I will begin with how ever-increasing dependence on imported oil affects U.S. national
security. The short answer is that it does, in many and important ways. Four stand out:

First, American and global dependence on the Middle East for oil artificially increases
the importance of this part of the world. This is not to say it would not be important even
if there were no oil in the region or if the United States and the world were not dependent
upon the region’s oil. The United States would still have important, even vital concerns
relating to terrorism, non-proliferation, conflict resolution, Israel, and so on. But there is
no denying that energy makes this part of the world far more vital than it would otherwise
be and reduces American willingness and ability to tolerate developments that were they
to occur in other regions would provoke less of a response. And just to be clear, let me
stress that this concern for oil and gas is not tied to protecting the interests of the large oil
companies but rather to maintaining adequate access on acceptable terms to a vital raw
material.
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Second, the fact that the United States imports roughly 60% of the oil it consumes leaves
the U.S. economy vulnerable to supply interruptions that even in small amounts can
cause price increases and in larger amounts cause not only price increases but economic
disruption. The United States would be vulnerable economically to supply interruptions
(and price spikes) even if it imported far less oil given the extent to which others are
vulnerable and the degree to which U.S. economic fortunes are tied to those of others.

Third, the need to pay for oil imports exacerbates the already considerable current
account deficit, which in turn further weakens the dollar and makes the United States
more dependent on (and vulnerable to) the decisions of other governments.
Approximately one-third of the annual current account deficit, or some $250 billion, is
attributable to oil imports.

Fourth, American demand for oil contributes to upward pressures on prices and provides
massive revenues to producers. One of the top five oil exporters to the United States is
Venezuela, whose foreign policy is anti-American in large measure. The top two foreign
sources of oil, Saudi Arabia and Russia, carry out policies at home and abroad that at
times run counter to American values and interests. Iran, the world’s forth largest
exporter of oil, is in large part able to conduct the problematic foreign policy it does
because of high oil revenues. In addition, massive inflows of oil revenues can be as
much a liability as a windfall in another way in that they often work against efforts to
promote market economies and the rule of law.

The second question posed asks whether it is urgent that the United States do something
about this state of affairs. Itis. Itis also a national failure, a bi-partisan failure, that this
country is consuming and importing as much oil as it is today, more than three decades
after the first oil shock that accompanied the October 1973 Middle East conflict. Itisa
matter of some debate as to whether U.S. energy security has actually deteriorated despite
that and subsequent crises: the United States is more dependent than ever on imports, but
U.S. energy intensity is down and international markets seem better able to weather
disruptions. But whatever the relative judgment on energy security, it is not what it needs
to be in absolute terms. That said, it has taken us decades to get to where we are today,
and will take decades for the situation to change fundamentally. There is, however, no
reason to delay. Every day we as a country wait to act only increases the price we pay for
the current state of affairs and makes it that much more difficult and costly for us to
change them.

Should climate change be treated as a national security matter? The short and clear
answer is “yes.” Countries are unlikely to go to war over levels of greenhouse gas
emissions, but they may well go to war over the results of climate change, including
water shortages and large-scale human migration. Climate change, by contributing to
disease, extreme weather, challenges from insects that attack both food production and
people, water shortages, and the loss of arable land, will also contribute to state failure,
which in turn provides opportunities for activities such as terrorism, illegal drugs, and
slavery that exploit “sovereignty deficits.” Development, democracy, and life itself will
not thrive amidst such conditions.
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The last two questions can best be answered together, as they ask for recommendations
for reducing oil dependence and greenhouse gas emissions and addressing both climate
change and energy security.

Energy security is not easy to define. It is a relative concept, in the sense that it is
impossible to achieve total energy security — just as it is impossible to achieve full
security (or complete invulnerability) in any realm. A traditional definition of energy
security would be one that emphasized minimizing U.S. vulnerability to supply
interruptions and price increases. This “reliability and affordability” approach to energy
security is inadequate, as it does not capture the additional rationales for reducing
consumption of oil (imported or otherwise) in order to curtail the flow of resources to
unfriendly governments and to reduce the adverse impact on the world’s climate. As a
result, we need to adopt a broader definition of the concept. Energy security is directly
related to the ability to manage the form and amount of energy produced, consumed, and
imported so that the United States reduces its vulnerability to supply and price
fluctuations, the flows of resources to unfriendly producer countries, and the adverse
impact on the global climate.

A range of prescriptions, some familiar, some not, flows from this broader approach to
energy security. One is the desirability of diversifying sources of oil and other energy
supplies. Such diversification reduces the impact of losing for whatever reason access to
the output of any single producer. The United States has done this in the cil realm, as
only Canada provides the United States in the range of 20% of its total oil imports. 90%
of U.S. crude oil imports are distributed to more than ten countries.

The United States can also help reduce its vulnerability to supply interruptions through
contingency planning, including the maintenance of the strategic petroleum reserve
(SPR) and various stand-by international sharing arrangements. Congress would be well-
advised to assess both the adequacy and guidelines for use of the SPR. Also in need of
overhaul is the International Energy Agency, which needs to be amended (or
complemented by the International Energy Forum) so that major countries such as India
and China are fully included in global planning.

The entire energy infrastructure — production areas, pipelines, pumps, refineries,
terminals, power plants, and so on — needs to be made more robust and made more
resilient. This involves better intelligence and law-enforcement cooperation, enhanced
protection of critical sites, and provision for the redundancy of critical components.
There is also no substitute for the ability to protect and clear critical transitways.

Supply diversification and related measures have their limits, however. The price of oil
reflects global supply and demand, so the price of oil will rise if more than a negligible
amount of oil is taken off the market. In addition, the United States is in principle more
vulnerable to supply interruptions given the rise in terrorism and the increased role of
national oil companies, who are more likely to reflect government policy when it comes
to making decisions about production and sales.
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Another way to increase diversification of supply is to increase domestic production,
which is now below 7 million barrels a day. Expressed differently, the United States now
imports some 2/3 of the oil it consumes. It is doubtful new drilling (even with new
technologies that increase recovery rates) could appreciably affect this number given the
falling output of many mature wells and fields and the growing domestic demand for oil.
Still, the United States ought to increase the amount of exploration and development that
it allows, especially in coastal areas. Again, though, no combination of diversification of
external oil supplies and increased domestic production can satisfy the demands of a
comprehensive energy security posture.

Alternative forms of energy, including coal, natural gas, nuclear, solar, wind, geothermal,
and biofuels, are also central to any discussion of energy security. One reality to contend
with though is the fact that most of the oil produced and imported is used in the transport
sector—and that most of what fuels the transport sector is oil. Massive substitution is not
a near-term option. In the medium and long-term, fuel-efficient “pluggable” hybrids that
use electrical power appear promising. So as well does cellulosic biomass, which can
substitute in significant quantities for gasoline without disrupting food supplies or
requiring anything near the amount of energy to produce corn-based ethanol. One short-
term step that should be taken is the removal of the tariff on ethanol imports.

Coal is and will remain the principal fuel for electricity generation. It generates half the
electricity in the United States. Coal is readily available in the United States as well as in
both China and India. It is also relatively inexpensive. China is building large coal-
fueled plants at the rate of two per week; India is building them at a rate closer to two per
month. The problem is that coal is a major contributor to greenhouse gas emissions. As
the recently-released MIT study The Future of Coal makes readily apparent, the climate
change problem will continue to worsen unless something can be done about coal. The
reality, though, is that there is no realistic alternative to coal; the principal question is
whether technology can be developed, proven and introduced with sufficient speed and
on a sufficient scale to capture and then sequester the massive amounts of carbon dioxide
existing and planned plants will produce. Governments ought to work with industry in
creating an investment and regulatory environment that accelerates the emergence,
testing, and fielding of such technology in the United States and around the world. In the
meantime, the government should only authorize the construction of coal plants that use
the most advanced, efficient and clean technologies and that are designed to incorporate
emerging technologies designed to capture carbon.

Nuclear power is the ideal form of fuel for electricity production given that it adds hardly
at all to climate change. Nuclear power stations now provide some 20% of U.S.
electricity. There will be hurdles to maintaining, much less increasing, this percentage.
Politics is one problem. The last reactor to be completed was ordered nearly four decades
ago and became operational in 1996. There are currently 103 reactors operating. Even
with 20 year extensions of their planned lifespan all existing reactors will be
decommissioned by the middle of this century. Just replacing them will require building
two reactors a year for the next fifty years. It is not clear this rate of construction in the
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United States (coupled with ambitious building programs elsewhere) is sustainable.
Indeed, a forthcoming study (Nuclear Energy: Balancing Benefits and Risks) written by
Charles D. Ferguson of the Council on Foreign Relations concludes that “Nuclear energy
is not a major part of the solution to further countering global warming or energy
insecurity. Expanding nuclear energy use to make a relatively modest contribution to
combating climate change would require constructing nuclear power plants at a rate so
rapid as to create shortages in building materials, trained personnel, and safety controls.”
Other analysts are more bullish about the prospects for nuclear power, although even if
they are correct it will not prove transformational for decades if then. In addition, a
greater emphasis on nuclear power will raise security challenges as well as demands for
safe storage of spent fuel.

In short, developing alternatives will over time make a difference. But no energy security
policy can be considered comprehensive without a significant emphasis on reducing the
consumption of oil and oil products. The United States daily consumes some 21 million
barrels of oil and oil products. The policy question is how best to slow or better yet
reverse this growth.

Increasing the tax on gasoline would have the most immediate impact, U.S. taxes (18.4
cents per gallon at the federal level) are low by world standards. If politics required, an
increase in the federal fuel tax could be offset by reductions or rebates in other taxes or in
designating revenues for energy-related investments.

Tightening fuel efficiency standards is a good mid-term approach given the time it will
take for more efficient cars and trucks to be built and to replace the existing fleet. One
area deserving exploration is what might be done to accelerate the replacement of low-
mileage vehicles with hybrids and relatively fuel-efficient cars and trucks.

All of the above would affect climate change. Climate change policy, however, is
something different. Congress and the administration should start developing guidelines
for the post-Kyoto Protocol, post-2012 world. They should work with state governments,
business, and academic experts. It is essential that the United States be a full participant
in any negotiations and in any resulting regime — and that it approach such negotiations
with a national policy in place. Developing countries need to be a central (although not
necessarily equal) participant in a post-Kyoto framework. Some sort of carbon tax or cap
and trade system will likely work best. Factored into any plan should be a positive credit
for forested areas that absorb carbon dioxide. Even before then, U.S. aid policy should
be adjusted to provide financial incentives to discourage deforestation and encourage
reforestation.

We will also need to consider whether and how future trade negotiations and the WTO
process itself address climate change. Many of the innovations that will reduce emissions
(such as nuclear power stations and cleaner coal plants and capture and sequestration
technology) are costly. Questions such as how to treat subsidies and the role (if any) of
tariffs to deal with producers who give short shrift to climate concerns require study.
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I want to close with a few thoughts on this subject. Despite the formal name of this select
committee, “energy independence” is beyond reach if by independence is meant an
ability to do without imports of oil and gas. A recent Task Force (National Security
Consequences of U.S. Oil Dependency) sponsored by the Council on Foreign Relations
concluded “During the next twenty years (and quite probably beyond) it is infeasible to
eliminate the nation’s dependence on foreign energy sources.” A more useful and
realistic task is how to manage energy dependence or, better yet, how best to promote
energy security.

Similarly, energy security cannot be promoted through any single policy or breakthrough.
Rather, what is required is a family of policies. The U.S. government will need to adjust
to help bring this about. The creation of this select committee is a step in the right
direction; so, too, would be a directorate in the National Security council staff devoted to
energy security and the inclusion of the secretary of energy more regularly and centrally
in national security meetings. Energy security properly defined is now too intimately a
part of overall security to be left out of the most important deliberations of our country.
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The CHAIRMAN. Our next witness, Carl Pope, is one of America’s
most influential and effective environmental leaders. He was ap-
pointed executive director of the Sierra Club, America’s oldest and
largest grassroots environmental organization in 1992. He is a vet-
eran leader in the environmental movement. Mr. Pope has been
with the Sierra Club for the past 20 years. He graduated summa
cum laude from Harvard and spent 2 years as a volunteer in the
Peace Corps in India. Welcome, Mr. Pope. Whenever you feel ready,
please begin.

STATEMENT OF CARL POPE, EXECUTIVE DIRECTOR, SIERRA
CLUB

Mr. PopPE. Thank you very much, Mr. Chairman, members of the
committee. I am Carl Pope, the executive director of the Sierra
Club, and it is an honor to appear before you today. The Sierra
Club believes that this select committee can be the pivot which
moves America’s national government from lagger to leader on the
issue of climate change.

Today we are addressing the national security implications of oil
dependence and climate change. Lincoln said in the Civil War that
slavery somehow caused it. I think we all know that dependence
on oil somehow is related to our war in Iraq.

While oil addiction is the closest nexus between national security
and global warming, global warming itself is a bigger threat than
oil addiction alone, because climate change can produce insecurity
in regions of the world which have no oil. Indeed, climate change
has historically been one of the world’s major sources of violence
and instability.

For 1,700 years the drying out of the Asian steppe lands sent
Ghengis Khan, Atilla the Hun, and wave after wave of nomadic in-
vaders to topple Rome, unseat Chinese imperial dynasties, and fi-
nally topple the Arab caliphate with the sacking of Baghdad.

But today we have the solutions to solve both our addiction to
oil and the threat of global warming. Indeed, replacing our reliance
on oil and other fossil fuels will create a new energy economy, re-
lieve us of dependence on unstable parts of the world, and reduce
the threat of global warming pollution.

In January the Sierra Club released a report in cooperation with
the American Solar Energy Society in which we capped the exper-
tise of America’s leading government scientists and researchers on
energy who found that simply by exploiting existing energy effi-
ciency and renewable technologies, we could reduce our emissions
of carbon dioxide by 2 percent a year, every year between now and
2030, and be on the pathway with new technologies emerging from
those national laboratories to complete the task of reducing our na-
tional emissions of global warming by 60 to 80 percent by 2050. In
the Sierra Club, we called that the 2 percent solution.

We are asking the American people and the Congress to embrace
that solution. It has four principle pathways and one blind alley.
The first pathway, get more efficiency out of the cars and trucks
that we make, whether we make them in southeast Michigan or in
Tennessee. We can save consumers money, reduce oil dependence,
revitalize the American auto industry by improving fuel efficiency
by 4 percent a year as the President has called for. Taking this
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step alone, by 2025 would save over 3 million barrels of oil, more
than we import from the Persian Gulf. For this reason the Sierra
Club supports the Markey-Platt CAFE legislation.

We also urge Congress to support the development of cellulosic
ethanol and other renewable fuels. Ethanol and renewable fuels
and auto efficiency multiply their impact. We need to do both of
these things. We can’t solve our transportation fuels problem with
only one of the two solutions.

Next, in the utility sector we need to embrace the renewable en-
ergy possibilities so many of you mentioned. The State of Min-
nesota, where I was this weekend, has already adopted a very am-
bitious renewable energy standard, one that would achieve 30 per-
cent renewable standards by 2025 for its largest utility. Congress
should join that by adopting a 20 percent national standard by
2025.

We also need to recognize that we waste an enormous amount
of the electricity that we generate. We should adopt an national en-
ergy efficiency standard that would put the Nation’s electric sector
on a dependable track towards greater efficiency. Utilities can and
should become at least 10 percent more efficient by 2020.

The blind alley which has been suggested recently by the Presi-
dent is the idea that we can back out oil from—gas from oil with
gasoline made from coal. If you look at the numbers, it is over-
whelmingly likely that such a strategy would actually double the
amount of carbon dioxide put out by the average vehicle and would
also cost the taxpayers enormous sums of money for very little re-
turn. So we urge the Congress not to follow the seemingly attrac-
tive but, if you look closely at the numbers, ultimately unworkable
strategy of using coal liquids.

What we should be doing instead is sequestering the carbon diox-
ide from electricity generated from coal and then using that elec-
tricity to plug—to plug in the hybrids that Congresswoman Miller
suggested. That is a pathway to use coal responsibly to back out
oil imports.

We can do this job, the American people are ready to do this job,
and I want to underscore what many of you said, we must do this
job in a responsible way and in a way which not only doesn’t hurt
the American economy. I think that is far too low a standard. I be-
lieve that this Congress has the opportunity, by designing effective
energy policies which unleash American ingenuity and entrepre-
neurship, to actually create a new industrial revolution in this
country, to add millions of new industrial jobs which we badly need
to reduce our trade deficit, and to enable us to say to our children
when they ask us, mommy or daddy, what did you do in the great
warming, to respond with pride: We led.

Thank you very much.

The CHAIRMAN. Thank you, Mr. Pope.

[The statement of Mr. Pope follows:]
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I Introduction
Dear Mr. Chairman, members of the Committee:

I am Carl Pope, the Executive Director of the Sierra Club. The Sierra Club is America’s
oldest and largest grass-roots, citizen environmental organization. We represent 1.3
million members and supporters; we have been addressing issues of energy policy since
1970. Most recently we originated the petition to the Environmental Protection Agency
which resulted in this month’s Supreme Court decision that global warming is an
environmental problem subject to the Clean Air Act.

It is an honor to appear before you today, to address one of the most important challenges
facing our nation and the world; how to prevent global warming and climate change from
devastating the future. I believe that the work of this Select Committee has the potential
to go down as the moment when the federal government pivoted from laggard to
leadership on the issue of global warming.

America has already pivoted. More state, local and grass-roots leadership is being
demonstrated on a smart and secure energy future than I have seen on any environmental
question since the early 1970’s. But Washington has not caught up, either with the need
or with the American people — that is your challenge.

I1. Climate Change Has Historically Been a Major Source of Global Insecurity

Today’s hearing addresses the national security implications of global warming. Lincoln
said that slavery “somehow” caused the Civil War. In our hearts, we all know that our
addiction to oil is “somehow” responsible for the War in Iraq.

But while oil addiction is the nexus between the causes of global warming and the threats
to our national security, global warming itself is a much bigger threat to our security than
oil addiction alone would be. The irony of the recent debate about whether we should
take effective action to curb global warming is that one of the arguments from those who
would delay is uncertainty. Uncertainty about future climate patterns should not be a
reassuring argument for inaction; it should sound the alarm for urgent action. Climatic
uncertainty and instability have historically been at the root of many long range threats to
human security, and are again today.

Indeed, climate change has been one of the major sources of violence and instability
during most of human history. From the 4" century BC until the battle of Ayn Jalut in
1260 which ended the Mongol Invasion of the Middle East, world history was dominated
by climate change wars. For 1700 years the drying out of Central Asia sent wave after
wave of nomads to topple the Roman Empire, unseat Chinese dynasty after dynasty,
expel the Byzantine empire from Asia Minor, and finally topple the Arab Caliphate by
sacking, ironically, Baghdad. Attila the Hun and Genghis Khan were propelled onto the
world scene by climate change.
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HI. Developing a New Clean Energy Economy Would Solve Global Warming and
Bolster National Security by Cutting America’s Oil Dependence.

We have the solutions today to solve global warming and cut America’s oil dependence.
Putting this technology to work is critical. Both of these issues put America’s economy,
environment, and national security in jeopardy. We must, and we can, create a new clean
energy economy that reduces greenhouse gas emissions by replacing our reliance on oil
and other fossil fuels.

Both oil consumption and oil imports are growing. The United States consumes nearly 21
million barrels of oil per day. That will rise to over 24 million barrels per day by 2020
according to the Energy Information Administration (EIA).

We consume nearly 23 percent of the world’s oil, yet we sit on just 3% of the known
reserves — we can not meet our oil demand by expanding domestic drilling. As a result,
we will become increasingly reliant on imported oil. According to the EIA, we are
currently on a trajectory to import 64 percent of our oil by 2020.

Growing Oil Dependence Hurts Qur National Security.

Increasing our oil imports puts the United States at the mercy of foreign governments —~
many of which are undemocratic and oppose U.S. foreign policy. Persian Gulf countries
hold over 65 percent of the world’s oil reserves. There is a growing sense within the
national security community that America’s oil dependence puts our national security at
risk. This sentiment is expressed in stark terms in a study by the Strategic Studies
Institute of the U.S. Army War College, “America is buying billions of dollars of oil from
nations that are sponsors of, or allied with, radical Islamists who foment hatred against
the United States. The dollars we provide such nations contribute materially to the
terrorist threats facing America.”'

Growing Oil Dependence Also Hurts the U.S. Economy.

The U.S. currently sends $500,000 overseas every minute to pay for oil products.
According to the U.S. Department of Energy, price spikes from 1979 to 1991 cost the
U.S. economy about $4 trillion — nearly as much as we spent on national defense over the
same period. Each price spike in the last three decades was followed by an economic
recession.

America Must Avert the Impacts of Global Warming.

Even the US Supreme Court now recognizes that global warming is a reality that must be
confronted. The science is clear that we are causing global warming. Human activity is
responsible for the earth’s rising temperature. Burning fossil fuels like oil, coal, and
natural gas is putting heat-trapping gases into the atmosphere.

! Kraemer, Thomas D. “Addicted to Qil: Strategic Implications of American Oil Policy.” U.S. Army War
College. March 15, 2006.
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We are already seeing the impacts of global warming. 19 of the hottest 20 years on record
have all occurred since 1980. The recent IPCC report made it clear that we are
experiencing climate change, which is disrupting communities.

In order to avert the worst impacts of climate change, scientists tell us that we must
reduce global warming emissions 80 percent below 1990 levels by 2050. Unless we
begin to act now to address global warming, we will face serious consequences.

Global Warming Puts Our Economy at Risk.

According to the recently released report by Sir Nicholas Stern (Head of the UK
Government Economic Service and former World Bank Chief Economist) the total cost
to the global economy if we fail to address rising global warming emissions is $3.68
trillion. Further, the Stern report stated that we can stabilize the climate at a cost of about
one per cent of annual global output by 2050, If no action is taken, climate change will
reduce global consumption per head by between five and 20 per cent. In other words, $1
invested now can save $5 later. Solving global warming will create markets for new
clean energy technology, spurring economic investment and job creation.

Global Warming Puts Our Environment at Risk.

According to the recent IPCC report, 20-30 percent of assessed plant and animal species
on Earth are at risk of extinction if the increase in global average temperature exceeds
2.3-4.1°F (1.3-2.3°C). The IPCC report also warns that extreme weather events such as
heat waves, droughts, fires, wildfires, floods, and severe storms will become more intense
and/or frequent and we can expect & host of impacts on human health and economic well-
being. Rising sea levels threaten coastal communities and island nations. Finally, the
World Health Organization has reported that global warming is leading to at least 5
million additional cases of illness and more than 150,000 premature deaths each year.

Global Warming Threatens National Security

Climate change and disruption will put pressure on populations with scarce resources,
creating competition for those resources and sparking conflict. At the same time,
decreasing crop yields, drought, rising sea levels and other climate impacts will create
new refugee populations, further destabilizing already vulnerable regions. Over 200
million people live in coastal cities and low-lying countries which would be affected by
rising sea levels.

This was recently summarized in a report for the military prepared by Peter Schwartz of
the Global Business Network, who warned that greater climatic variability — regardless of
its details — would create enormous instability in societies already under stress. “Just look
at Somalia in the early 1990s. You had disruption driven by drought, leading to the
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collapse of a society, humanitarian relief efforts, and then disastrous U.S. military
intervention. That event is prototypical of the future.””

IV. We Have the Smart Energy Solutions Needed to Meet this Challenge

We can address global warming and cut America’s oil dependence by increasing the fuel
economy of American vehicles, expanding energy efficiency, investing in renewable
energy and clean, renewable fuels, and by setting a national cap on global warming
emissions.

We Have a Road Map for How to Respond.

In January, the Sierra Club released a report in cooperation with the American Solar
Energy Society that laid out the possibilities for aggressively pursuing energy efficiency
and renewable energy to displace carbon emissions. Written by many of America’s
leading researchers at our national laboratories and universities, it found that, simply by
exploiting existing efficiency and renewable energy technologies, we can be well on our
way by 2030 to a 60-80 percent reduction in global warming emissions that are needed.

Figure 1: Potential carbon reductions in 2030 from energy efficiency and renewable technologies and
paths to achieve reductions of 60% and 80% below today’s emissions value by 2050.
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Transportation ~ Fuel Economy & Clean Fuels

The greatest opportunity to simultaneously reduce global warming emissions and cut
America’s oil dependence comes in the transportation sector. Transportation accounts for
60 percent of U.S. oil consumption and one-third of U.S. global warming pollution.

Specifically, most of the progress can be made with passenger vehicles. Making our cars
and trucks go farther on a gallon of gas is the biggest single step we can take to cutting
our oil dependence, curbing global warming, and saving consumers money at the gas
pump. The technology exists today to make all vehicles — from sedans to SUVs to
pickup trucks — go farther on a gallon of gas.

According to a 2002 report by the National Academy of Sciences, the technology exists
today to raise fuel economy by at least 4 percent per year over the next ten years. Taking
this step would save over 3 million barrels of oil per day by 2025 — more oil than we
currently import from the entire Persian Gulf. It would also keep 523 billion metric tons
of global warming pollution out of the atmosphere each year, while saving consumers
$31 billion dollars per year in reduced gasoline costs.

‘We know that raising fuel economy standards is an effective tool to reduce U.S. oil
consumption. When Corporate Average Fuel Economy (CAFE) standards were first
adopted in 1975, they doubled the fuel economy of new vehicles within ten years.
According to the National Academy of Sciences, had Congress not taken this step, today
the United States would consume an additional 2.8 million barrels of oil per day, making
CAFE the nation’s most successful oil savings law ever passed.

The Sierra Club urges Congress to raise CAFE standards by at least 4 percent per year.
Specifically, the Sierra Club supports the Markey-Platts CAFE legislation, H.R. 1506.

In addition to improving fuel economy, we have an opportunity to expand the use of
renewable fuels, such as cellulosic ethanol. If produced correctly, cellulosic or ‘non-
food’ ethanol releases 85 percent less global warming pollution than conventional
gasoline. However, we should aggressively work through the significant economic and
technological barriers that remain to converting to cellulosic ethanol and develop realistic
targets for how large a role ethanol can play in reducing U.S. oil consumption. Increasing
fuel economy helps buy time to allow cellulosic ethanol to progress. It also will ensure
that U.S. vehicles maximize the benefit of each gallon of ethanol by using it more
efficiently. The Sierra Club urges Congress to support development of cellulosic ethanol
and other low-carbon fuels.

Renewable Energy and Energy Efficiency

In addition to the gains that can be made in the transportation sector, we can create new
clean energy sources by shifting electricity production towards greater production of
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clean renewable energy sources, like wind and solar power. At the same time, we need to
ensure that our economy becomes more energy efficient.

Over a third of US global warming emissions come from electricity production. Coal-
fired power plants are the largest source of global warming pollution in the US. While
less than 2 percent of electricity production is generated with oil, a clean and efficient
electrical grid would allow technologies such as plug-in hybrid vehicles to play a
significant role in reducing oil consumption when the technology becomes ready for the
market.

‘We recommend that Congress adopt a national Renewable Energy Standard requiring
that 20 percent of U.S. electricity come from renewable energy sources by 2020.
Already, 22 states have adopted these standards, including Texas under Governor George
W. Bush. Some of these states have requirements that exceed what has been proposed in
Congress. Minnesota recently adopted a 30% Renewable Energy Standard by 2020,
while New Jersey has a 22.5% by 2020 requirement and New York is poised to get 24%
of its electricity from renewable sources by 2013.

Developing renewable energy sources not only reduces global warming emissions, it also
spurs economic development and new jobs. The Sierra Club supports the Udall-Platts
Renewable Energy Standard (H.R. 969)

Finally, the cheapest, cleanest, and quickest way to reduce global warming emissions
from the utility sector is through energy efficiency programs. Just like renewable energy,
many states are leading the way on energy efficiency programs. The Sierra Club
supports the adoption of a nation energy efficiency resource standard (EERS) that puts
the nation’s electric sector on a dependable track toward greater efficiency, mandating
that utilities become at least 10 percent more energy efficient by 2020.

Comprehensive Global Warming Legislation

The United States must enact a comprehensive global warming policy that combines a
declining greenhouse gas emissions cap with aggressive standards for high-emission
sectors. Scientists have singled out the coming decade as a critical period in which the
nation and the world need to reverse the growth of global warming emissions and begin
to make net reductions. We believe that aggressive regulatory measures to make vehicles
more fuel efficient, accelerate the penetration of renewable energy technologies, and spur
efficiency gains in the electric and natural gas sectors are critical to responding to that
short term scientific challenge.

The Sierra Club supports a gradually declining cap on global warming emissions to
achieve an 80% reduction in emissions below 1990 levels by 2050. The U.S. government
should auction off these emission credits in order to provide an equitable and market
based mechanism to distribute allowances.
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Comprehensive legislation would send a strong message to capital markets and the
industry that there will be real constraints on carbon, helping to shift investment into low-
carbon energy technology. It is important to understand that a declining economy wide
carbon emission cap and steadily increasing performance standards in each energy sector
are both essential and mutually complementary. As General Electric’s Jeffrey Immelt
has said “the market does not work in energy.”4

The lack of innovation in the energy sector is the result of systematic market failure
within sectors, as well as the lack of appropriate internalization of the cost of pollution
emissions economy wide. Those who design and manufacture automobiles do not pay
the gas bills; those who construct houses do not pay the utility bills; in many cases
electrical utilities are allowed to pass on to the ratepayers and even make profits from the
costs of inefficiency or fossil fuel dependence, but are prohibited from making a profit
from efficiency or renewables.

We need both sector by sector reform and an economy wide carbon cap.
Liquid Coal ~ The Wrong Way to Go

The Bush Administration last week announced that it favored substituting coal based
motor fuels for those based on oil. Alexander Karsner, assistant secretary for renewable
energy at the Energy Department told the Senate, “The President is the one who has a
National Security Council report every morning that is driving his thinking on the
urgency of disglacing gasoline consumption. America should throw all of its resources at
this problem.”

Producing motor fuel from coal may look attractive to many as a way to reduce imports
of foreign oil, but its costs far outweigh its benefits. We cannot solve a problem by
making it worse. Widespread use of liquid coal will send us hurtling in the wrong
direction on global warming — most likely doubling the emissions from every car that
uses coal liquids.

While the Sierra Club has serious concerns that carbon capture and sequestration is
technically feasible, even if it were mandated and worked for any and every liquid coal
plant, production and use of the fuel would result in a 4-15 percent increase in global
warming gases over and above that emitted in the current petroleum fuel cycle.

4 Friedman, Thomas L. “The Power of Green.” The New York Times. April 15, 2007,
® Efstathiou Ir., Jim. “Bush Presses for Coal Liquids to Cut Gasoline Use” Bloomberg. April 12, 2007.
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Without mandatory and effective carbon capture and storage from day one at liquid coal
plants, the technology is a global warming nightmare.

Figure 2 — Comparative Greenhouse Gas Emissions by Fuel Type(’

Percent Change in GHG Emissions

52

In addition to taking the country backwards on global warming emissions, liquid coal
does not make economic sense. According to the Department of Energy, an individual
liquid coal plant would cost approximately $7 billion. As a result, creating a commercial
scale liquid coal industry would be incredibly expensive. Since the industry is already
looking to Congress for loan guarantees and guaranteed markets, liquid coal would end
up costing American taxpayers billions and billions of dollars. This is an irresponsible
use of taxpayer dollars when there are cleaner, cheaper, and more effective solutions to
America’s oil dependence.

If coal is used to generate electricity, and the carbon emissions from the power plant are
captured and sequestered, then indeed by being used in a fleet of plug-in hybrids
America’s coal reserves — if responsibly mined and cleanly burned — can become part of
the solution to both global warming and oil imports. But not by being turned into coal
liquids.

¢ U.S. EPA. Office of Transportation and Air Quality. Greenhouse Gas Impacts of Expanded Renewable
and Alternative Fuels Use. EPA420-F-07-035 April 2007
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V. Conclusion

Congress has an important role to play in developing policies that will cut America’s oil
dependence and curb global warming. This Committee has the opportunity to lead
Congress in carrying out that role.

Congress should act now to raise fuel economy standards, invest in renewable energy and
energy efficiency, move forward on clean, renewable fuels, and adopt economy-wide
caps on global warming emissions.

When I was growing up I used to ask my father — repeatedly, “Daddy, what did you do in
the war?” Children borne today may turn to us and ask, “What did you do in the
Warming?” Iurge this Committee to lead us all towards an answer that we can give with
pride — that America led the world back from the precipice of climate collapse and
climate conflict.

10
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The CHAIRMAN. Next we are going to hear from Vice Admiral
Dennis McGinn who served in the United States Navy for 35 years,
where he commanded aviation squadrons in the Coral Sea, the air-
craft carrier USS Ranger in the Western Pacific and the Indian
Ocean, and rose to become commander of the U.S. Third Fleet in
the Pacific.

In 2000 Admiral McGinn became the Pentagon’s first deputy
chief of Naval Operations, Warfare Requirements and Programs.
Upon retirement he joined Battelle as Vice President for Strategic
Planning. Welcome, Admiral. Whenever you are ready, please
begin.

STATEMENT OF VICE ADMIRAL DENNIS McGINN, USN, (RET)

Admiral McGINN. Thank you, Mr. Chairman, Mr. Sensen-
brenner, members of the committee. It is an honor for me to appear
along with my fellow witnesses at this inaugural hearing of this
very, very important panel. I believe that our dependence on oil in
general and, in particular, imported oil from unstable areas of the
world does in fact constitute a national security threat and one
that is growing every day.

Our Nation uses 25 percent of the world oil supply on an annual
basis. We have, a best estimate, about 3 percent of the oil reserves
in the world. If we were to make a sudden discovery of a new oil
reserve tomorrow and doubled that reserve to 6 percent, we
wouldn’t be much better off.

So when we start looking for solutions that try to get us other
sources of oil from domestic sources, we have got to recognize that
it is only a very, very marginal improvement in the situation of our
dependence on oil.

If you consider that in October of this year our Nation’s popu-
lation passed 300 million, the world’s population passed 6.5 billion,
and those numbers are going up. If you multiply those numbers by
per-capita energy consumption, particularly in emerging areas of
the world like China and India where they have a very understand-
able expectation of a higher quality of life and a higher economic
outcome, it is not a sustainable situation for us to continue to use
oil and hydrocarbon-based energy at the rate that we have been
during this very successful age of oil that has brought us to today.

Additionally, in addition to our concern from a national security
perspective on dependence on foreign oil and our nonsustainable
consumption rate of oil based against reserves, the production of
the byproducts of oil, greenhouse gases, does in fact constitute a
national security threat. It is one that we are seeing today in cer-
tain manifestations and it is one that I can guarantee will get
greater and greater with each passing year. It is only a matter of
time.

Taken in combination, the fact that we have a national security
threat due to oil dependence and the fact that we have a national
security threat that exists today and will grow inevitably in coming
years makes this a very, very great challenge for the American peo-
ple. It is a challenge that has been described as one fitting a solu-
tion like the Apollo Program or the Manhattan Project or the New
Deal. I believe that there are aspects of all of those programs that
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could be applied to meeting America’s energy challenge and envi-
ronmental challenge.

But I think that we need to get started now and we need to do
that in a very, very balanced way. There is no silver bullet solu-
tion. There is not any specific form of renewable energy that is
going to lead us out of this dependence on oil. There is no energy-
efficiency technology, taken in and of itself, that will suddenly re-
duce our greenhouse gas production nationally and globally.

It is the right kind of technologies, the right kinds of solutions,
taken in combination with the right kinds of national leadership
and policy that will allow us to meet this challenge. And it isn’t a
challenge that I view negatively; it is a challenge that I think has
tremendous potential for great outcomes.

It isn’t zero sum; if we solve our dependency problem, then we
must lower our economic standard of living. If we suddenly reduce
our emission of greenhouse gases, we must accept a reduction in
our quality of life. It is in fact an opportunity, a challenge that cre-
ates enormous opportunities for our economy in producing different
forms of energy and renewable, different technologies and different
procedures for squeezing every bit of good economic output out of
every unit of electric energy or liquid fuel for transportation, and
iiil is a challenge that creates the opportunity for true global leader-
ship.

The United States has been very, very blessed by the age of oil.
The age of oil is not sustainable. We can lead into the next age of
clean and abundant energy which will solve enormous challenges
not just in our own borders but throughout the world.

Mr. Chairman, I would like to submit my written testimony for
the record and I look forward to your questions.

The CHAIRMAN. Without objection, it will be included in the
record. I thank you, Admiral, very much.

[The statement of Admiral McGinn follows:]
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Statement of Vice Admiral Dennis McGinn, USN, Retired,
House Select Committee on Energy Independence and Global Warming

Hearing on the Geopolitical Implications of Rising U.S. Dependence on Imported Oil and Rising
Global Temperature. Washington, DC, April 18, 2007

Mr. Chairman, Members of the Committee, Ladies and Gentlemen, it is an honor to appear
before you today to discuss these critically important topics of energy independence and global
warming. Thank you for the opportunity to share my views which are based on over thirty-five
years of service to the Nation in the United States Navy and as a senior executive involved on a
daily basis with the science and technology of energy, transportation and the environment.

The rationale and urgency for holding this important hearing was clearly underscored by the
world’s leading scientists earlier this month in their warning to the world that we have ten years
to change our collision course with global warming catastrophe.

Today, I'd like to talk about the national security impacts of our oil dependency right now, and
not just in ten years.

Our continued dependence on oil constitutes a clear and present danger to our
national security — economically, militarily and diplomatically.

¢ Data from the Energy Information Administration indicates that we imported about 60
percent of our oil and other petroleum products in 2006. Last year alone, our net imports
were more than 12 million barrels per day.

* The United States consumes 25 percent of the world’s annual petroleum production and
depends on oil to supply 97 percent of its transportation fuels. Yet the U.S. holds only 3
percent of the world's oil reserves, while two-thirds of reserves are situated in that core of
global instability, the Persian Gulf.

e As akey member of the global economic community, we must rely on foreign energy
sources, with many of them hostile and in unstable regions, to provide us with our
economic lifeblood and quality of life.

e Qur burgeoning demand for oil weakens U.S. diplomatic leverage around the globe,
burdens our armed forces and leaves the U.S. vulnerable to unstable or hostile regimes.

U.S. oil dependency weakens U.S. leverage, undermines foreign policy and leaves us
vulnerable to unstable or hostile regimes.

* According to a new Rice University study, 77 percent of the world’s 1.148 trillion barrels
of proven reserves are in the hands of the national companies; 14 of the top 20 oil-
producing companies are state-controlled.”
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With oil at $60 a barrel, $500,000 a minute is flowing out of our country, increasing our
trade deficit, and putting money into the hands of some regimes that are hostile to our
interests.

Last year Iran's supreme leader, Ayatollah Ali Khomeini warned that "if the Americans
make a wrong move toward Iran, the shipment of energy will definitely face danger and
the Americans would not be able to protect energy supply in the region.” "

In the southern hemisphere, we seem to be on a collision course with Venezuela’s
President Huge Chavez over access to some of the most coveted energy resources outside
the Middle East. Chavez represents a direct threat to the advances of democracy and free
markets in our Hemisphere. The false promises of his populist appeal in Latin America
have been compared with the pan-Arabism of Col. Muammar el-Qaddafi of Libya two
decades ago. ™

Terrorist networks have openly called for and carried out attacks on the global oil
infrastructure because they know oil is the economic lifeblood of the U.S.

U.S. oil dependency burdens our military forces and exacts a huge price tag in protecting
sea-lanes, military bases of operations and maintaining continuous high level of forward
presence

Our fine men and women in the Armed Forces serve our nation with honor, protecting
American interests throughout the globe. The major focus of their activities for nearly
thirty years has centered in the Middle East, a region from which so much of the
instability, strife, root causes of terrorism and Arabian Gulf oil flow.

The October, 2000 terrorist attack on the USS Cole, while on a refueling stop in Yemen,
was a tragic reminder of the convergence of oil, instability, terrorism and the need for
ever vigilant presence by American servicemen and women who are forward deployed.

Recent energy-market disruptions and increasing awareness of the vulnerability and
insecurity of supplies world-wide have added urgency to the U.S. military's efforts to
curb its use of oil and other fuels. ™

One study estimates that in peacetime the “true” cost of oil in a given year is $800 billion
dollars, assuming 2004 oil prices.

Retired Air Force General Charles Wald estimates that if the true cost of military security
were incorporated into the price of gasoline, we would be paying between $6.50 and $7 a
gallon.

The economic impact of our oil dependency threatens national security
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s We lose $25 billion from our economy every month, and oil imports now account for
nearly a third of the national trade deficit. Our economy is exposed on a daily basis to oil
price shocks and supply disruptions.

¢ Every event overseas — Iran’s capture of British soldiers, Nigeria rebels warn of attacks
on oil industry ~ causes our stock market to roil.

» There are nightmare scenarios — likely more than conjecture at this point - that are
already having an impact on our economy. The Wall Street Journal recently wrote about
oil traders’ concern over an obstruction of oil traffic through the Persian Gulf. Under the
scenario, Iran, in a bid to preempt or respond to U.S. military action, closes the Strait of
Hormuz, the Persian Gulf chokepoint through which 20 percent of the world's oil supply
passes. The consequence would be swift: by most experts' reckoning, oil prices would
soar to $100 a barrel and even higher, potentially plunging the world economy into a
depression. *

= A Wall Street Journal survey of economists found strong support for government
intervention in the transition away from fossil fuels. When asked to pick the greater
geopolitical threat to the economy, by nearly a 3-to-1 margin the economists chose a
disruption in crude oil supplies caused by tensions in the Mideast over the impact on
spending and confidence that could follow a major terrorist attack. ¥

Our oil consumption puts money in pocket of terrorists

* Former Republic National Committee Director of Communications Clifford D. May
wrote, “Every time we fill the tanks of our cars with gasoline we put money in the
pockets of terrorists intent on killing Americans.” ™ (SHNS) Diversity can Pave 1/25/07

There is great urgency to reverse our dependence on oil

The urgency is two-fold. As a result of our increasing oil consumption: 1) Our dependency on
unfriendly regimes is increasing not decreasing; 2) The impacts of global warming emissions, if
not swiftly and significantly reduced, will have profoundly negative national security impacts.

The world oil supply is tightening as demand surges leaving little elasticity in a very volatile
market and creating increased U.S. reliance on the Middle East.

* Energy analysts expect global oil-demand growth to surge this year to an additional
1.39 million barrels a day from growth of 800,000 bpd in 2006, according to a new
Reuters’ poll. OPEC’s biggest producer, Saudi Arabia, may be incapable of raising its
production any time soon. ™"

*= Government data shows U.S. crude and gasoline stockpiles are much lower than
analysts had forecast. ™
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Oil analysts say that the market has not fully recognized the constraints on oil supply in
Venezuela, Iran and Kazakhstan. Other factors favoring higher prices: rapidly rising
demand in China and India, and the location of much of the world’s oil reserves in
politically volatile and unstable countries. *

Mexico’s oilfield Cantarell -- one of the largest offshore oil fields ever found -- is dying,
losing a staggering one-fifth of its production, with daily output falling to 1.6 million
barrels from two million within the last year. Cantarell, which currently produces one of
every 50 barrels of oil on the world market, is fading so fast analysts believe Mexico may
become an oil importer in eight years. ™

The continued deterioration of the world’s second-biggest field by output puts pressure on
prices on the global oil market, where supplies are barely keeping up with growing
demand as it is. QOur growing dependence would leave the U.S. even more dependent
on Middle Eastern supplies -- and that much more vulnerable to political turnult in
that region. ™

Some predict we will reach peak of oil production within a few years, others say peak
oil won’t arrive until 2030 or later. In either case, our demand is going in the opposite
direction while oil is getting harder and more expensive to extract.

OPEC, which added Angola as its newest member this year, will likely see its clout
reinforced in coming years as it is poised to control more than 50 percent of the oil
market in coming years, up from 35 percent today. ™

The threat of climate change is a national security matter

Climate change acts as a threat multiplier for instability in some of the most volatile
regions of the world.

The Center for Naval Analysis (CNA) this week released a report contracted by the
federal government warning that in the national and international security environment,
climate change threatens to add new hostile and stressing factors. On the simplest level,
it has the potential to create sustained natural and humanitarian disasters on a scale far
beyond those we see today. The consequences will likely foster political instability
where societal demands exceed the capacity of governments to cope. ©¥

Not only will global warming disrupt the environment, but its effects will shift the
world's balance of power and money.™

The world’s leading scientific panel on climate change -- including more than 200
scientists and officials from more than 120 countries and the U.S. -- released its most
detailed portrait on the impacts of human induced climate change, predicting widening
droughts in southern Europe and the Middle East, sub-Saharan Africa, the American
Southwest and Mexico, and flooding that could imperil low-lying islands and the
crowded river deltas of southern Asia. ™"
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»  Without action to curb carbon emissions, man's livable habitat will shrink starkly, said
Stephen Schneider, a Stanford scientist and IPCC report author. "Don't be poor in a hot
country, don't live in hurricane alley, watch out about being on the coasts or in the Arctic,
and it's a bad idea to be on high mountains with glaciers melting." "We can fix this," by
investing a small part of the world's economic growth rate, said Schneider. "It's trillions
of dollars, but it's a very trivial thing." **"

* James Hansen, a pioneering climate researcher at NASA's Goddard Institute and at
Columbia University, says, "If human beings follow a business-as-usual course,
continuing to exploit fossil fuel resources without reducing carbon emissions or capturing
and sequestering them before they warm the atmosphere, the eventual effects on climate
and life may be comparable to those at the time of mass extinctions.” """

Ignoring global warming undermines U.S. international leadership and influence

» The United States will emit about 20 percent more greenhouse gases by 2020 than it did
in 2000, according to a draft report that the Bush administration was scheduled to
submit to the United Nations a year ago. "

* The harmful effects of global warming on daily life are already showing up, and within
a couple of decades hundreds of millions of people will not have enough water,
according to the authoritative IPCC. “Things are happening and happening faster than
we expected,” said Patricia Romero Lankao of the National Center for Atmospheric
Research, a report co-author. ™

Climate change, national security, and energy dependence are an interrelated set of global
challenges. As President Bush noted in his 2007 State of the Union speech, dependence on
foreign oil leaves us more vulnerable to hostile regimes and terrorists, and clean domestic energy
alternatives help us confront the serious challenge of global climate change. Because the issues
are linked, solutions to one affect the other, Technologies that improve energy efficiency also
reduce carbon intensity and carbon emissions,

Without swift and serious legislative action and investment, the U.S. will continue barreling

headlong toward the catastrophic national security, economic and human suffering effects of
climate change.

Key principles for reducing oil dependence and greenhouse gas emissions

First and foremost, the size and speed of the solution must match the size and speed of the
problem.

We must solve our oil dependency problem within the context of global warming — to do
otherwise would be at the risk of our national security.

The solution must include market and mandates. We cannot do one without the other
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Key players in the global market are already responding to their perception of regulation
certainty. The right kind of regulations can create certainty and spur the market to a
much more stable and productive future. Leading international businesses, investors and
industry sectors recognize this fact and are asking for market certainty through an
effective, long-term cap on emissions.

The Electric Power Supply Association, representing one-third of U.S. power generation
and some of the biggest global warming pollution emitters, concluded it is likely to get
hit with a U.S. emissions cap whether it wants it or not and that it behooves it to try to
shape eventual policy. ™

ConocoPhillips recently became the first U.S.-based oil company to join ten of the
nation’s largest companies, including GE, DuPont and Duke Energy, to call for
mandatory cuts in global warming emissions. Such action likely means higher costs for
these companies, but they fear the Administration’s failure to engage will leave them
with a hodgepodge of state and foreign restrictions. ™"

A well-structured cap and trade system would have modest economic impacts, but would
create new industries and jobs and put the U.S. on the cutting edge of what will become a
multi-billion dollar clean energy and environmental technology market.

The solution must include upstream and downstream performance standards for cars and
trucks, whether by CAFE or by tailpipe emissions standards. Significantly improved
standards are good for reducing oil dependency AND greenhouse gas emissions, as well as
for improving consumer value and automakers’ competitiveness.

Vehicles are the source of 20 percent of U.S. greenhouse gas emissions and 40 percent of
our oil dependency

By mid-century, the world's vehicle population is expected to reach 2 billion, almost
triple the current figure. To keep global vehicle emissions near today's levels, the average
fuel economy of cars and trucks would have to rise to about 60 mpg in 50 years or less,
according to calculations by the Carbon Mitigation Initiative at Princeton University, a
research effort funded in part by Ford. ©"

In addressing this challenge, we must include performance standards for fuels BUT also
must include vehicle performance standards — whether fuel economy or greenhouse gas
tailpipe emissions standards — for both the oil industry AND the auto industry.

Corporate Average Fuel Economy Standards (CAFE) werk.

After Congress set fuel economy standards for vehicles in 1975, our dependence on oil
imports decreased very quickly from 46 percent in 1977 to 27 percent in 1985, while
consumers saved billions at the pump.

Ten years of CAFE saved the U.S. billions in oil and money. Without standards that
forced automakers to increase fuel economy from the 1975 level to today’s 25 mpg, we
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would be using an additional 80 billion gallons of gasoline on top of the 140 billion
gallons we will use this year. That would represent an increase in oil demand by 5.2
million barrels of oil per day, or a 25 percent increase in our oil addiction. At today’s
average price for regular gasoline, about $2.50 per gallon, that represents $200 billion
dollars saved.

Even today, these standards continue to save nearly 3 million barrels of oil per day,
according to the National Academies of Sciences. Since 1985, however, fuel economy
has been stagnant and our imports have grown.

IF CAFE hadn’t stalled, the U.S. would have saved billions more in oil and dollars,
especially in light of tremendous advances in technology available to improve fuel
economy.

The United States is falling behind other nations pushing for better fuel economy as
concerns mount over global warming. Even China, oft touted as the reason why the U.S.
shouldn’t act, has tougher fuel economy standards.™"

Yoluntary action dees not work.
Because the automakers did not meet voluntary agreements to reduce greenhouse gas

emissions, the European Commission in Brussels is moving mandate automakers to limit
carbon-dioxide emission to an average of 130 grams per kilometer for all new cars by
2012. %%

Performance standards could restrict emissions rather than mileage.

Performance standards could follow California’s lead by restricting the greenhouse gas
emissions from tailpipes. Together, the populations of “"clean car states” now account for
more than 30 percent of the nation’s market for new vehicles. Maryland’s legislature
recently joined the list of states adopting California’s standard. ™"

Performance standards accomplish energy savings and pollution reduction benefits
without heavy taxpayer support or the government telling consumers how to behave.

Clean energy performance standards save consumers money and create new jobs.

Our federal appliance and equipment standards will save consumers about $230 billion
by 2030 -- $2,300 per household. ™™

Automakers have spent the past twenty years using similar technologies to nearly double
power and increase weight by twenty-five percent instead of increasing fuel economy. ™™

James Hansen of NASA's Goddard Institute and at Columbia University, says that the
biggest obstacles to avoiding greater climate disaster are utility plants and motor vehicles
that use too much fuel. "Automakers oppose efficiency standards and prominently
advertise their heaviest and most powerful vehicles, which yield the greatest short-term
profits.” **

Americans do not have to sacrifice safety, comfort or utility in their vehicles in order to
achieve much greater fuel economy. The technology advances that have been used for
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power and weight, which can now be directed to fuel economy. Data in the 2002 report
by the National Academies of Sciences on CAFE indicate that the technology exists to
reach 37 mpg in a fleet of the same make-up as the NAS analyzed, even ignoring hybrids
and cleaner diesels. "™

e Paul Portney, chair of the NAS committee, noted that, “It might be possible to meet more
stringent fuel economy standards at lower costs than the committee foresaw.” ***

e Dr. Walter McManus, a former GM market analyst now at the University of Michigan,
reported recently that if U.S. automakers increased their energy efficiency to
accommodate increasingly conservation-minded customers, they could collectively
increase profitability by $2 billion in model year 2010. Following their current plans, Dr.
McManus concluded, they are projected to lose $3.6 billion that year. "

The dilemma the Detroit automakers face is that while they may believe that they cannot afford
to make fuel economy a high priority, in actuality, it turns out that they cannot afford not to. In
the meantime, they continue to churn out vehicles that increase our nation’s addiction to oil — an
addiction even President Bush has said compromises national security in both economic and
political terms.

Biofuels are not a silver bullet — they are part of the solution - but not THE solution.

Corn ethanol impacts are greater and benefits are fewer than other biofuels.

* The Proceedings of the National Academy of Sciences (PNAS) published the first
comprehensive analysis of the full life cycles of soybean biodiesel and corn grain ethanol
that shows biodiesel has much less of an impact on the environment and a much higher
net energy benefit than corn ethanol, but that neither can do much to meet U.S. energy
d eman .XXXW

¢ Responding to the “ethanol boom”, comn prices, 75 percent of the cost of ethanol, have
doubled in the past six months to more than $4 a bushel and may head higher still.™"

® Soaring prices for farm goods, driven in part by demand for crop-based fuels, are pushing
up the price of food worldwide and creating a new source of inflationary pressure. If the
trend gathers momentum, it could contribute to slower global economic growth. ****

= Vehicles powered by ethanol get 20-30 percent fewer miles per gallon than they do with
gasoline, so in order to reduce spending at the pump any renewable fuels mandate must
be coupled with significant improvements to auto fleet efficiency. **""

» At present, only a tiny fraction of U.S. service stations enable a driver to fill up with
ethanol, in part due to resistance from oil companies. Although some oil executives voice
enthusiasm for alternative fuels, oil-company policies make it harder for many service
stations to stock a fuel called E85. ™™™

= Without tighter fuel economy standards, and before ethanol fuels become widely
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available, the more flex-fuel cars and trucks that are produced, the more gasoline is
consumed, thereby dramatically increasing greenhouse gas emissions and deepening the
country's dependence on petroleum. Union of Concerned Scientists estimates that without
the flex fuel loophole in place, the U.S. would have burned 4 billion fewer gallons of
gasoline since 1998, "

An unprecedented 1.5 million alternative fuel automobiles were sold in 2006, surpassing
automaker sales' expectations by 50 percent, and bringing the total number of flex-fuel
vehicles on U.S. roads to 10.5 million. ™

The automobile industry's preferred options call for conversion to biofuels, requiring
them to make relatively low-investment modifications to existing technology. This
shortsighted approach will not create the macro solutions needed to address both oil
dependency and climate change perils.

The bottom line is we need an approach to vehicle fuel economy that incorporates both upstream
fuel choices AND downstream vehicle efficiency.

Coal to liquid is not a solution: this process increases global warming emissions and
endangers public health.

Coal-to-liquid fuels are embraced in the president’s proposal. While they may reduce
reliance on oil, making the liquid coal fuels and burning them exacerbate global
warming. ™

Coal-based transportation fuels would result in double the global warming pollution per
gallon of fuel as compared with the petroleum-based fuels we use today. The EPA’s own
recent analysis confirming that liquid coal would result in 100 percent more emissions
than gasoline. "

Even with carbon capture and disposal at the production end, liquid coal fuels would still
result in nearly ten percent more global warming pollution overall.

Building a liquid coal fuel industry is expensive and would come at the expense of
taxpayer subsidies, while potentially leaving private investments stranded in a technology
that has no competitive edge in a carbon-constrained market.

An 80,000 barrel per day liquid coal plant could cost as much as $7-8 billion. Federal
subsidies that support liquid coal would unfairly tilt the playing field away from clean,
renewable fuels and reward a mature industry, rather than supporting cutting edge clean
fuel and energy efficiency technologies.

Every public or private dollar invested in liquid coal is a dollar unavailable for
investment in efficiency, renewable energy resources, public transportation and consumer
incentives that will yield real reductions in global warming pollution.
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e Liquid coal fuels would also exacerbate the public health, land and water impacts of coal
mining and transport, potentially resulting in doubling of coal mining in the U.S.

We must reduce oil dependence and global warming pollution together. Since transportation
accounts for a third of U.S. global warming pollution, solving the problem will require a
transition toward Jower-carbon fuel alternatives and more efficient use of whatever fuel goes in
the tank. Therefore, any new fuel we make available at the pump should have a significantly
better greenhouse gas emissions footprint than the fuels we use today.

The American people, and Michigan citizens, specifically, want the government to take
action to reduce greenhouse gas emissions and increase fuel economy.

» A new Gallup poll shows overwhelming support to strengthen government restrictions on
greenhouse gas emissions and to spend more taxpayer money to develop alternative
energy sources, with 79 percent supporting higher auto emissions standards. ™

» The latest Detroit Free Press-Local 4 Michigan Poll shows a majority of Michigan
citizens favor higher fuel economy standards for cars and trucks, with some supporting
increases to 40 miles per gallon or more. Many would pay hundreds of dollars extra for
more efficient vehicles. When asked how much they would be willing to pay for an 8-
m.p.g improvement in fuel economy for vehicles similar to what they drive now, 47
percent said they would pay $1,000 to $2,000 more, and 20 percent said $500 to $700. ™

» At least 300 bills have been filed in 40 states that address heat-trapping gases and climate
change in some form, according to the National Conference of State Legislatures.
*MONYT) PP Bush Spits with Congress 4/4/07

Policy Recommendations

We can no longer afford an energy policy that undermines our national security by funneling
billions of dollars to our enemies around the world, and continues to increase emissions of heat
trapping gases that cause global warming. Our oil dependence and global warming problem
require immediate and comprehensive action from Congress in order to address both challenges
together.

Scientists warn that we have only a short window for action to prevent catastrophic global
warming. Delay -- as many recent economic studies reveal in sharp relief -- would make
emissions reduction more difficult and more costly than action now.

To address both challenges together we need both an economy-wide cap on global warming
pollution that will provide long-term certainty and guarantee emissions reductions, as well
as sector-specific strategies to jump-start emissions reductions. In the case of the
transportation, sector performance standards for vehicles and fuels, in addition te a cap,

10
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are essential to guarantee meaningful oil savings, and thereby benefits to our national and
economic security.

In the immediate term, I urge the Congress to:

¢ Enact an economy-wide, long-term declining cap on emissions from all sectors that

would reduce global warming pollution by 2 percent per year from current levels,

reaching an 80 percent reduction by 2050. This is the greenhouse gas emission reduction

level that scientists advise is necessary to prevent catastrophic global warming.

=> The Wall Street Journal editorialized, “By far the biggest question, however, is

where the cap is set. The trading of emissions credits does nothing to lower the
quantity of emissions — it merely shifts around the right to emit. It’s the cap that
sets the amount of CO2 put into the air. ... When the EU started emissions trading
in 2005, the price of a ton of CO2 quickly tripled before cratering when
participants realized that the cap hadn’t been set low enough to create a genuine
shortage.” ™™

o In conjunction with an economy-wide cap, raise vehicle fuel economy standards to at
least 35 miles per gallon by 2018 — the level recommended by the National Academies
of Sciences and consistent with the President’s proposal of 4 percent per year
improvement. By making this level of improvement binding, rather than leaving it up to
the administration, we could save as much oil as we currently import from the Persian
Gulf, benefiting our economy and our long-term strategic interests.

=> Congress should follow key steps to realize oil savings and emissions benefits
from available vehicle technology:

e Require at least 35 mile per gallon fuel economy for cars and
light trucks by 2018, and regular rate of improvement thereafter

¢  Give the administration flexibility to restructure the standard, but
do not leave goal-setting up to the administration

e Provide consumers and/or automakers with economic incentives to
invest in technology for increasing fleet wide fuel economy

o FEstablish a low-carbon performance standard for transportation fuels that will reduce
the carbon content of our fuel mix over time. This will ensure that fuel providers share
the obligation with auto companies in reducing emissions, and that investment flows
toward cleaner, sustainably made fuel, rather than dirtier fossil fuel alternatives.

= Governor Schwarzenegger recently proposed such a standard in CA,
requiring fuel providers to reduce the carbon intensity of their fuel mix
by 10 percent by 2020. This is a good model for the federal level, since it
is technology neutral and lets the market decide which low-carbon fuels
are most viable.

11
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Current congressional preposal will have significant impact on eur oil dependency.
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As the chart below shows, while a 4 percent per year path would still leave us 7 years behind
Australia, 9 years behind China, and more than 15 years behind the European Union, the 4
percent per year path would cut oil dependence, slow global warming, and save consumers

billions at the pump.
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reduce global warming pollution:

¢ Establish a Renewable Electricity Standard (RES) requiring 20 percent of electricity to be
produced from renewable energy by 2025.

¢ Establish Energy Efficiency Resource Standard, so electric and natural gas utilities save a
certain percentage of the energy they sell through energy efficiency.

o Extend tax incentives for gnergy efficiency and renewable energy, using performance-
based incentives that reward actual environmental benefits. These incentives should be
provided in a manner that will have a positive, predictable and long lasting effect on the
implementation of policies and the deployment of technologies that will make a
measurable difference.

Conclusion

Our actions as Americans cannot stop with these measures. As noted earlier - THE SIZE AND
SPEED OF THE SOLUTION MUST MATCH THE SIZE AND SPEED OF THE PROBLEM.

Throughout our history, Americans have successfully met critical challenges in both war and
peace. Building a new, clean energy economy has become one of the great challenges of our
time. Together we can move our Nation toward clean and secure energy supplies with policies
that promote energy efficiency and the greatly increased the use of renewable energy. As we
have in our Nation’s past struggles, dedicated and concerned Americans from every part of the

13
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country will play a key role in decisively winning the energy victory, both as citizens and as
consumers.

‘We have ten years to reverse course — our Nation’s security depends on the swift, serious and
thoughtful response of our elected leaders in Congress.

Thank you.

EZ 2 2323
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The CHAIRMAN. Now I turn to our final witness, James Woolsey,
who was director of the Central Intelligence Agency from 1993 to
1995, a Rhodes Scholar. Mr. Woolsey is currently the co-chair of
the Committee on Present Danger and serves on the National Com-
mission on Energy Policy. He is one of America’s most articulate
voices regarding the toxic combination of oil and terrorism.

Thank you for being with us. Mr. Woolsey, please begin.

STATEMENT OF R. JAMES WOOLSEY

Mr. WooOLSEY. Thank you, Mr. Chairman. It is an honor to be
asked to be here today. We depend on oil for 97 percent of our
transportation needs, Mr. Chairman, and oil contributes over 40
percent of the global warming gas emissions that human beings
put into the atmosphere from fossil fuels. These numbers are so
large because the world uses approximately 1,000 barrels of oil a
second and we use in this country approximately 250 barrels per
second.

The key here, I believe, is that what we need in the long term
is a transportation fuel that is as secure as possible, as clean as
possible in global warming as well as in other terms, and as inex-
pensive as possible. Today oil meets none of these three criteria. It
is not just foreign oil, it is oil that doesn’t meet these criteria.

Oil is a strategic commodity because we depend upon it so much
for transportation. In a sense, salt was a strategic commodity until
a little over a century ago because there was no other real way to
preserve meat, a major share of people’s intake. Wars were fought,
national strategies were developed until the late 19th century hav-
ing to do with salt. Today salt is not a strategic commodity. No na-
tion sways world events because it has salt mines.

I think we have to strive for a similar path of decline, indeed de-
struction of oil as a strategic commodity; not destruction of oil
itself, of course. Like salt, we will find lots of uses for it and will
be using it for a long time. But it is this dependence for transpor-
tation that is the heart of our problem.

Now national security requirements certainly, I think, dictate us
moving away from oil for a number of the reasons that have been
mentioned: two-thirds of the world’s proven reserves being in the
Persian Gulf area; al Qaeda attacks in Abcaiq can risk oil cutoffs;
the royal succession in Saudi Arabia is going to be a problem in
a few years; Iran’s President is a part of a circle around Ayatollah
Mesbah-Yazdi that is radical even by Iranian standards; and now
six Sunni states have decided they need nuclear programs as well
as Iran, since many of these states have huge reserves of oil and
gas. One suspects that those nuclear programs, like Iran’s, may not
be limited to electricity generation.

We borrow over $300 billion a year, nearly a billion dollars every
calendar day to import oil, which weakens our economy and dollar.
And if it does that to us, think what it must do for developing
countries where debt is the central problem for economic develop-
ment.

The oil revenues that go to Saudi Arabia and other parts of the
gulf are used, directly and indirectly, to spread Wahhabi—the
Wahhabi version of Islam around the world. It is essentially the
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same ideology as that of al Qaeda. They and al Qaeda disagree only
about who should be in charge.

The fatwas of the Wahhabis are murderous, literally, with re-
spect to the Shi’a, to Jews, to homosexuals and apostates, and they
are horribly repressive with regard to everyone else including, par-
ticularly, women.

So as we fund the dissemination of this ideology around the
world, this is the only war the U.S. has ever fought in which we
pay for both sides. And as Tom Friedman puts it, the price of oil
and the path of freedom run in opposite directions. There is a good
deal of academic learning on this, but one needs only to observe
Mr. Ahmadinejad, Mr. Chavez, and Mr. Putin to see the con-
sequences of that.

Now, oil in transportation is not going to be particularly affected
by other steps to reduce carbon emissions by carbon cap-and-trade
or carbon taxes. That has only a tiny effect on oil’s use, pennies’
worth of effect, say, on the price of gasoline. There has to be an-
other approach.

People can have one set of views, I think quite logically, with re-
spect to what you do about carbon going into the atmosphere from
coal-fired power plants, but another is possible with respect to oil’s
use in transportation.

I think what is interesting is that the steps we would want to
take for moving away from oil in transportation for global warming
reasons are essentially the same ones we want to take for purposes
of moving away from oil dependence for strategic reasons. Indeed,
there are a number of steps that can be implemented, and let me
just say that renewable fuels of a number of kinds deserve support.

Support is also deserved, I believe, for removing barriers to alter-
native fuels, and that has to do with making it possible for pumps
to be put in at filling stations for flexible-fuel vehicles to be pro-
duced readily by Detroit and other automobile manufacturers, but
especially now to move towards electricity. Plug-in hybrid gasoline
electric vehicles are routinely now in their prototypes, dozens in
California getting well over 100 miles of gallon of liquid fuel be-
cause one is running on off-peak overnight electricity for 20, 30, 40
miles before one becomes a regular hybrid vehicle.

What is often not understood is that because the automobile fleet
in the United States has 20 times the energy that the electricity
grid does and is utilized only 10 percent of the time, most all cars
drive less than 4 hours a day, this creates a reserve of ability to
fuel automobiles from off-peak overnight electricity at very low
cost, approaching a penny a mile in many circumstances, and it
also creates no need for new power plants.

Pacific Northwest Laboratory has said there could be 85 percent
of the cars on the road that can be plug-in hybrids before you need
any new power plants, so we are not talking about building new
coal-fired power plants.

With that, Mr. Chairman, I will stop. I see I have run over.
Thank you.

The CHAIRMAN. Thank you, Mr. Woolsey, very much.

[The statement of Mr. Woolsey follows:]
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Mr. Chairman and Members of the Committee it is an honor to be asked to
testify before you today on this important subject. I represent only my own
views and not those of any institution with which I am affiliated.

There are many aspects of our dependence on oil for 97 per cent of our
transportation needs that affect both our national security in a traditional sense
and, via oil’s contribution to global warming, our security in a broad sense as
well - oil contributes over 40 per cent of the global warming gas emissions
caused by fossil fuels.

1 do not believe that we will reach a sound energy policy if we ignore any
of three key needs: to have a long-term supply of transportation fuel that is as
secure as possible, as clean as possible (in terms of global warming gas emissions
as well as other pollutants), and as inexpensive as possible. Today oil meets
none of these three criteria. The reason this is important to us is that oil is a
strategic commodity today insofar as we are in near-total dependence on it for
transportation — not merely a commodity. Until a little over a century ago salt
was such a strategic commodity as well (I am indebted to Anne Korin of IAGS
for pointing out this analogy). Wars were fought and national strategies driven
in part by salt, because it was the only generally-available means of preserving
meat, a major portion of our food supply.

Today we haven't stopped using salt, but no part of our national behavior
is driven by the need for it — it has a market and is shipped in commerce. But
because it has affordable and effective competitors for meat preservation --
refrigeration, among other technologies — its dominant role is over. No nation
sways world events because it has salt mines.
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For a number of reasons we must strive for a similar path of decline in
influence for oil — away from being a strategic commodity and toward being
simply a commodity. Oil will still be useful and valued for its high energy
content and its relative ease of shipment for a long time. It will be used in
heating and in the production of some chemicals as well ~ in those uses it is
already, in a sense, no longer a strategic commodity because it has competitors.
Doubtless it will be used for many years to produce transportation fuel as well.
But in the interests of our national security, our climate, and our pocketbooks we
should now move together as a nation — indeed as a community of oil importer
nations — to destroy, not oil of course, but oil’s strategic role in transportation as
quickly and as thoroughly as possible.

National Security

The national security reasons to destroy oil’s strategic role are substantial.

Over two-thirds of the world’s proven reserves of conventional oil lie in
the turbulent states of the Persian Gulf, as does much of oil’s international
infrastructure. Increasing dependence on this part of the world for our
transportation needs is subject to a wide range of perils.

Just over a year ago, in response to bin Laden’s many calls for attack on
such infrastructure, al Qaeda attacked Abcaiq, the world’s largest oil production
facility, in northeastern Saudi Arabia. Had it succeeded in destroying the sulfur-
clearing towers there through which about two-thirds of Saudi crude passes --
say with a simple mortar attack -- it would have succeeded in driving the price of
oil over a hundred dollars a barrel for many months, perhaps close to bin
Laden'’s goal of $200 a barrel.

Royal succession in Saudi Arabia could also bring major problems. King
Abdullah is a sponsor of some reforms in the Saudi system and sometimes works
toward cordial relations with us and other oil importers, but he is in his eighties,
as is Crown Prince Sultan. Prince Nayef, the Interior Minister, is one possible
successor to the throne. His views are famously close to those of the extremely
reactionary Wahhabi religious movement in the Kingdom. It was he, for
example, who decided not to inform the US before the Khobar Towers bombing
when “... a few months earlier Saudi authorities had intercepted a car from
Lebanon that was stuffed with explosives and headed for Khobar.” (Wright, The
Looming Tower, 2006, pp. 238-39). Cordial relations with the US may not be at
the top of his agenda.
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Iran’s President is part of a circle, the Hojateih, around Ayatollah Mesbah-
Yazdi that is radical even by Iranian post-1979 standards. Indeed Mesbah-Yazdi
was exiled to a school in the city of Qum by Ayatollah Khomeini because the
latter thought Mesbah-Yazdi too radical. The Hojatiehs’ views center on the
importance of encouraging the return of the Twelfth Imam from the 10% century
(the Mahdi) so that he may begin the battles between good and evil that they
believe will end the world. The efficacy of deterrence and containment in
dealing with Iran’s nuclear weapons development program is not clear when
Iran’s leaders talk of the desirability of Iran’s becoming “a martyr nation” and
shrug at the possibility of millions of deaths by saying “Allah will know his

own.”

In response to Iran’s nuclear program, this past winter six Sunni Arab
states, including Egypt and Saudi Arabia, announced that they too would have
“peaceful” nuclear programs. But since a number of these states have very
plentiful supplies of oil and gas it seems unlikely that all these programs will be
limited to electricity generation. We may be seeing the beginning stages of a
nuclear arms race in the Gulf region between Sunni and Shia.

The US now borrows from its creditors such as China and Saudi Arabia
over $300 billion per year, approaching a billion dollars a day of national IOU-
writing, to import oil. This contributes heavily to a weakening dollar and
upward pressure on interest rates (our annual oil debt is well above our trade
deficit with China). For each of these daily billions of dollars that we can avoid
borrowing and can figure out how to spend productively producing
domestically for our transportation needs we create 10,000 or more jobs in the
US. Another interesting perspective is that net farm income in the US is in the
range of $80 billion annually. So by replacing about a fourth of our imports with
domestically-produced alternatives, we create value in this country about equal
to a doubling of net farm income.

If these IOUs we send abroad put a strain on the world’s wealthiest
economy, think what they do to the economies of developing countries in, say,
Africa that have no oil themselves. Debt is the central inhibitor of economic
development — importing expensive oil is helping bind hundreds of millions of
the world’s poor more firmly into poverty.

A share of our payments for oil, along with others’, find their way to
Saudi Arabia. The Saudis provide billions of dollars annually to their Wahhabi
sect, which establishes religious schools and institutions throughout the world.
Lawrence Wright in his fine work, The Looming Tower, states that with about
one per cent of the world’s Muslim population the Saudis support via the
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Wahhabis “... 90 per cent of the expenses of the entire faith, overriding other
traditions of Islam.” (p.149)

These Wahhabi teachings, if one reads the fatwas of their imams (see
Shmuel Bar, Warrant for Terror: Fatwas of Radical Islam and the Duty of Jihad,
2006), are murderous with respect to the Shia, Jews, homosexuals, and apostates
and horribly repressive with respect to everyone else, especially women. They
are essentially the same basic beliefs as those expressed by al Qaeda. The
Wahbhabis and al Qaeda do not disagree about underlying beliefs but rather, a bit
like the Stalinists and Trotskyites of the 20's and 30’s, about which of them
should be in charge. The hate-filled underlying views of both, however, point in
the same overall direction. Many Wahhabi-funded madrassahs, world-wide,
echo and perpetrate this hatred and thus promote its consequences. Thus, as has
often been said, when we pay for Middle Eastern oil today, this Long War in
which we are engaged becomes the only war the US has ever fought in which we
pay for both sides.

Finally, as Tom Friedman of the New York Times puts it, “the price of oil
and the path of freedom run in opposite directions”. Work by Collier at Oxford
and other scholars has pointed out the link between commodities commanding
huge amounts of economic rent, such as oil (or the gold and silver brought from
the New World by Spain in the sixteenth century) and political autocracy. Such a
commodity, unless it is acquired by a mature democracy such as Norway or
Canada, tends to concentrate and enhance the power in the hands of a ruler.
“There should be no taxation without representation” says Bernard Lewis, “but it
should also be noted that there is no representation without taxation.” If a
country is so oil-rich that it doesn’t need taxes it does not need, and often does
not have, any real legislative body to levy them - and thus no alternate source of
power in the State. And as for enhanced power from oil wealth, note the
behavior recently of Messrs. Ahmadinejad, Chavez and Putin.

So the national security reasons to move against oil’s role as a strategic
commodity are substantial.

Carbon Emissions

Most of the attention regarding climate change has centered on reducing
CO2 emissions from coal because of its central role in many parts of the world,
including the US, in electricity generation. This testimony will not deal with
these particular emissions except to note that oil use in transportation is only
lightly affected by the steps that may be taken, such as carbon taxes or carbon
cap-and-trade systems, to limit CO2 emissions from coal. An increase in price of
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many dollars per ton of CO2 will have only pennies’ worth of effect in the price
of gasoline. So while such methods of limiting emissions from coal combustion
have much to commend them, they have little to do with reducing the over-40
per cent of CO2 emissions that come from oil, especially in its transportation
uses. Other tools must be found.

Replacing gasoline with corn-derived ethanol provides a start, but only a
start. As a general proposition, fuels made from renewable resources merely
recycle differently the CO2 that is already in the atmosphere and that will stay
there in any case, e.g. by unharvested grasses (which have fixed CO2 in the
photosynthesis process) dying and decaying in the field. Thus compared to
fossil fuels, which introduce into the atmosphere CO2 that could otherwise
remain sequestered below-ground, renewable fuels typically exhibit much lower
net CO2 emissions on a well-to-wheels basis. When ethanol is made from corn,
however, the process may use enough natural gas in producing fertilizer and,
(depending on the fuel used to fire the ethanol plant), on ethanol production that
its use reduces global warming gas emissions perceptibly but only modestly
compared to those from gasoline (although even corn ethanol of course reduces
oil use). Also, beyond the range of replacing approximately 10 per cent of
gasoline, use of corn-derived ethanol for transportation fuel begins to create
problems with land use. Other fuels (see below) need to be utilized

In my judgment it is important to limit the CO2 emissions from oil used
for transportation (somewhere around a quarter of our fossil-fuel CO2
emissions), but I find much of the current debate, couched in'terms of belief, to
be less than enlightening. Belief in a scientific theory, even one that has been
accepted by many reputable scientists for many years, should always be held
tentatively and, Karl Popper taught us well I believe, a theory should always be
regarded as a candidate for refutation. Such refutation may be total - the late
senior Saudi imam Ben Baz to the contrary notwithstanding, the sun doesn’t
rotate around the earth. Or it may be partial: Newton wasn’t so much proven
wrong by Einstein but rather his theories were shown to have limitations.

Today the clear weight of scientific opinion — e.g. the views of the US
National Academy of Sciences - is on the side of the proposition that global
climate change is in part anthropogenic and that it is related to the release of CO2
and other gases such as methane. And although critics are right to point out that
earlier predictions by others have not occurred — global cooling, massive famine
from population increase ~ this should not affect our judgment about CO2 and
global climate change (except to give all of us a reasonable reminder about the
importance of scientific theories always needing to be held tentatively).

I find most congenial the approach to these issues adopted by Nobel-
Prize-winning economist Thomas Schelling, who points out that we insure
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against many phenomena which we are not certain will occur, but which we
nonetheless take seriously. Itis a question of the insurance premium’s
appropriate size. With respect to coal-fired electricity there is a major debate
because most steps to abate CO2 emissions have cost - e.g. moving toward
carbon capture and sequestration ~ but no major benefits other than limiting CO2
emissions, at least none (e.g. pollution abatement) that can’t be dealt with more
cheaply.

But breaking oil’s strategic role in transportation, I would maintain, is
different. As discussed below, such an objective has modest costs (some of them
indeed are negative) and substantial other benefits. Oil should thus be an early
candidate for public policy decisions to speed its strategic demise.

Affordability

We have made some substantial mistakes with regard to affordability in
the past. Ignoring cost in attempting to destroy oil’s strategic role in
transportation is not only expensive, it is self-defeating. For example, in the
aftermath of war, revolution, and oil crises in the Middle East in the 1970’s the
US initiated the very expensive Synfuels Corporation. It promptly went
bankrupt in 1986 after the Saudis increased production from their reserves and
drove the price of oil down to near $5/barrel. Something similar happened to
various expensive petroleum alternatives in the late 90’s when, for a number of
reasons, oil prices sank to around $10/barrel.

Our most recent mistake has been investing so heavily in hydrogen fuel
cell technology for passenger vehicles. Hydrogen fuel cells have real utility in
many fixed applications, in the space program, and perhaps, once their cost has
been adequately reduced, for some types of fleet vehicles. Hydrogen production
for chemical use may also be one reasonable way to utilize stranded electricity
(electricity produced at a site for which no, or inadequate, transmission is
available). But to install an adequate number of hydrogen fueling stations in our
neighborhoods to support family cars driving on hydrogen would require a huge
investment in infrastructure, by some estimates nearly a trillion dollars.

And then one needs to answer a few questions about creating hydrogen
from either natural gas or electricity. Why reform natural gas into hydrogen for
fuel cells and not just put the natural gas into internal combustion engines in the
first place, especially since the conversion wastes about a third of the original
energy? Many cities have natural-gas-powered buses and Iran is even modifying
its existing automobile fleet to be dual-fuel vehicles of a sort that can use either
gasoline or natural gas. Or why convert electricity (via electrolysis of water) into
hydrogen and then via a fuel cell into electricity again, losing about three-
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quarters of the energy in the process? Why not put the electricity into the
vehicle’s battery, as with a plug-in hybrid, in the first place?

If we insist on expensive single solutions such as hydrogen - a platinum
(not just silver) bullet — and ignore cost and the utility of building on existing
infrastructure, we will fail. This is in part because in addition to o0il’s being a
strategic commodity for transportation from the point of view of us, the
importers, it is also a strategically manipulable commodity from the point of
view of those who control it. Chinese and Indian demand, and the possibility
that the peak oil theory will prove out and the major Middle Eastern fields will
see declining production capability, may keep oil prices high. But many
investors will still be worried about a repeat of the sharp oil price drops of the
mid-eighties and the late nineties. The world changed in important ways in the
early 1970’s when the Railroad Commission of Texas was in effect replaced by
OPEC as the arbiter of the world’s oil prices.

We need to convince our investors and ourselves that our economy is not
subject to being manipulated by others based on their perception of whether we
are being too aggressive in developing alternatives to oil, or supporting Israel’s
existence too determinedly. Instead we should develop a portfolio of approaches
to breaking oil’s strategic hold on us, building on existing transportation
capabilities wherever possible and keeping in mind cost, carbon emissions, and
national security.

Toward a Portfolio

Electricity

As modern battery technology has developed in response to the markets
for electronics, communications, power tools, and a host of other uses, it has
brought with it opportunities to substitute electricity for oil products in
transportation. Hybrid gasoline-electric cars have now been provided with these
advanced batteries -- such as lithium-ion - with improved energy and power
densities. Dozens of vehicle prototypes are now demonstrating that these "plug-
in hybrids” can more than double hybrids' overall (gasoline) mileage. With a
plug-in, charging your car overnight from an ordinary 110-volt socket in your
garage can let you drive 20 miles or more on the electricity stored in the topped-
up battery before the car lapses into its normal hybrid mode. If you forget to
charge or exceed 20 miles, no problem, you then just have a regular hybrid with
the insurance of liquid fuel in the tank. And during those 20 all-electric miles you
will be driving at a cost of between a penny and three cents a mile instead of the
current 10-cent-a-mile-plus cost of gasoline.
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Utilities are rapidly becoming quite interested in plug-ins because of the
substantial benefit to them of being able to sell off-peak power at night. Because
off-peak nighttime charging uses unutilized capacity, DOE's Pacific Northwest
National Laboratory estimates that adopting plug-ins will not create a need for
new base load electricity generation plants until plug-ins constitute more than
84% of the country's 220 million passenger vehicles. Further, those plug-ins that
are left connected to an electrical socket after being fully charged (most U.S. cars
are parked more than 20 hours a day) can substitute for expensive natural gas by
providing electricity from their batteries back to the grid to aid in stabilization of
the grid's frequency and voltage, and "spinning"” reserves to help deal with
power outages.

The economic savings that can result from these vehicle-to-grid (V2G)
connections are very substantial.

First of all, V2G takes advantage of the fact, surprising to most people,
that today’s light vehicle fleet has twenty times the power capacity of our electric
power system and less than one-tenth its utilization. A relatively few vehicle
batteries can thus store much larger amounts of energy relative to the grid’s
needs than most people realize. Vehicles that are fully charged can be left
plugged into electric outlets and serve useful, and profitable, purposes. I would
refer the Committee to experts on this matter — particularly Professor Willett
Kempton of the College of Marine and Earth Studies at the University of
Delaware who, together with his colleagues there, has published widely on this
subject. But one example is that if only 3 per cent of the nation’s light vehicle
fleet were plug-in hybrids, plugged into the grid, they would alone be able to
handle the grid stabilization market, on which utilities today spend about $10
billion.

Second, major infrastructure changes are not needed in order to use V2G.
Forty out of fifty states today have net metering laws which let homeowners sell
power they generate, such as from rooftop photovoltaics, back to the grid — those
who have solar systems on their roofs can literally watch their electricity meters
run backwards. V2G’s flexibility will improve as the grid gets “smarter” but it
can be done today. Professor Kempton’s work thus suggests that utilities can
save a great deal of what is now spent on fossil fuels by substituting V2G
connections and that this in turn can benefit consumers quite substantially. In
his models the credits a consumer obtains from connecting his plug-in hybrid to
the grid, after it has been fully charged, for several hours a day cover a
substantial share of the consumer’s monthly car payments. It seems too good to
be true that both consumers and utilities could make money while together they
reduce fossil fuel emissions, but such seems to be the clear logic of the economics
of plug-in hybrids and V2G.
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Once plug-ins start appearing in showrooms, (company announcements
now make it seem likely that we will see the first production models within 2-3
years), it is not only consumers and utility shareholders who will be smiling. If
cheap off-peak electricity supplies a portion of our transportation needs, this will
help insulate alternative liquid fuels from OPEC market manipulation designed
to cripple oil's competitors. Indian and Chinese demand and peaking oil
production may make it much harder for OPEC today to use any excess
production capacity to drive prices down and destroy competitive technology.
But as plug-ins come into the fleet low electricity costs will stand as a substantial
turther barrier to such market manipulation. Since OPEC cannot drive oil prices
low enough to undermine our use of off-peak electricity, it is unlikely to embark
on a course of radical price cuts at all because such cuts are painful for its oil-
exporter members. Plug-ins thus may well give investors enough confidence to
back alternative liquid fuels without any need for new taxes on oil or subsidies to
protect them.

Environmentalists are joining this march, and over time with increasing
enthusiasm. The Environmental and Energy Study Institute has reported that,
with today's electricity grid, there would be a national average reduction in
carbon emissions by about 60% per vehicle when a plug-in hybrid with 20-mile
all-electric range replaces a conventional car. Further studies are underway on
this important subject, but it seems clear that replacing a conventional vehicle
with a plug-in hybrid will show substantial reductions in carbon emissions today
in clean-grid areas such as the West Coast and some reductions on an average
basis nation-wide (coal fuels about 51 per cent of our overall electricity
generation). In states where coal-fired generation dominates the electricity
market there may still be some reductions in carbon emissions on a net basis by
moving toward plug-in hybrids. In any case, if other public policies such as cap-
and-trade lead to electricity’s increasingly being generated from less carbon-
emitting sources -- such as renewables, nuclear power, or coal with carbon
capture and sequestration — this process will further reduce net vehicle emissions
as well.

And as far as infrastructure investment is concerned, some is indeed
needed for plug-in hybrids: each family with such a vehicle would need an
extension cord. Period.
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Renewable Liquid Fuels

Because, as discussed above, renewable liquid fuels hold the promise of
very substantial CO2 reductions on a well-to-wheels basis I will limit this
discussion to them. It is of course possible that technological innovation will
make possible a sufficient degree of carbon sequestration from other alternative
fuels — from oil sands, oil shale, coal-to-liquid - that they will meet relevant CO2
emissions requirements.

In my view, even if the nation moves toward plug-in hybrid gasoline
electric vehicles, and even with expected battery improvements, there will be a
substantial market for liquid fuels. This is because in order for a driver not to be
concerned at running out of electricity I believe there will be substantial motive
to have liquid fuel in the tank. Liquid fuel will be necessary for road trips in a
plug-in hybrid beyond the battery-charge range. And although over time we can
probably expect battery performance to improve and the need for liquid fuel to
decline, battery cost today (perhaps $500-600/kilowatt hour) substantially limits
battery size for moderate-cost vehicles to the plug-in hybrid ranges rather than
all-electric. In addition to battery cost reductions, wide availability of quick-
charging could reduce the demand for liquid fuels over time, but those
renewable fuels with a substantial cost advantage may prove particularly
durable in the public market.

Cost advantages can accrue from a number of sources.

For example, the ability to grow feedstocks such as switch grass on many
types of land effectively removes the land limitations frequently associated with
corn-derived ethanol. We found on the National Energy Policy Commission in
our 2004 report that, with reasonable assumptions about improvements in
vehicle mileage and yield per acre of feedstocks, enough switch grass could be
grown on the amount of farm land equivalent to the soil bank (about 30 million
acres, or around 7 per cent of US farm land) to replace over the next twenty years
about half of US gasoline.

Further, over time cellulosic ethanol and cellulosic methanol may exhibit
cost advantages over corn-derived ethanol; for example, cellulosic ethanols’
production is likely to be simplified by the perfection of consolidated
bioprocessing (so that hemi-cellulose and cellulose may be processed together).
Its production costs may be lowered by rapid yield improvements using new
genetic techniques, possibly but not necessarily including the genetic engineering
of the feedstocks themselves — e.g. to simplify the breaking down of the grasses’
or other feedstocks’ lignin. And its shipping costs may be lowered by locating

10
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small facilities near markets — switchgrass will grow in more parts of the country
than corn.

Bio-butanol may exhibit the above advantages and also profit from the
fact that it is both more energy-intensive and more pipeline-friendly than
ethanol.

Renewable diesel, made by thermal processes from many types of carbon-
based waste -- from turkey offal to hog manure to used tires ~ and P-Series fuels,
made from waste and biomass, may both exhibit cost advantages from
environmental cleanup. Conversion of only a portion of industrial, municipal
and animal wastes—using thermal processes now coming into commercial
operation—appears to be able to yield several million barrels a day of diesel, or
with modest further processing, methanol.

In Europe the negative costs (“tipping fees”) that a fuel producer can
obtain while making fuel from such clean-up processes are substantial —
approximately $100/ton in some cases. We may be about to see some of these
processes that simultaneously clean up the environment and produce fuel leave
the United States and migrate to Europe, particularly since the executive branch
has recently decided to extend to oil refineries the $1/gallon “renewable diesel”
credit previously focused on cleanup renewable fuel-producing technologies.
(See IRS Notice 2007-37)

And one or more of the above processes may also find cost advantages in
the production of high-margin niche products in biorefineries that do not
produce only fuel. For example, today polylactic acid, a major ingredient in
many plastics that is ordinarily made from hydrocarbons, is being produced
from carbohydrates (corn) in Nebraska. In relative short order we may see other
such products moving us in a transition from hydrocarbon to carbohydrate
feedstocks for a range of chemicals.

In short there is a good deal of promise that we may be able to shift our
liquid fuel consumption toward renewable fuels that radically reduce our
reliance on oil products. A key policy step to enabling liquid fuel choice is to
ensure that most new cars are flexible fuel vehicles, cars that can run on any
combination of gasoline and alcohols such as ethanol and methanol. Every car
sold in the U.S. is required to have seatbelts and airbags; similarly, every car
should enable fuel flexibility, a feature which adds less than $100 to the
manufacturing cost of a vehicle and provides a platform on which fuels can
compete.

11
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Materials and Other Fuel Efficiency Steps

There are a range of fuel efficiency steps that can be undertaken. I will
mention here only one: constructing vehicles with inexpensive versions of the
carbon fiber composites that have been used for years for aircraft construction.
This can substantially reduce vehicle weight and increase fuel efficiency while at
the same time making the vehicle considerably safer than with current
construction materials. This is set forth thoroughly in the 2004 report of the
Rocky Mountain Institute’s Winning the Oil Endgame (“WTOE”). Aerodynamic
design can have major importance as well. Using such composites in
construction breaks the traditional tie between size and safety. Much lighter
vehicles, large or small, can be substantially more fuel-efficient and also safer.
Such composites have already been used for automotive construction in Formula
1 race cars and BMWs, Corvettes, and other high-end automobiles. Adoption by
automobile manufacturers for wider use is underway. The goal is mass-
produced vehicles with 80% of the performance of hand-layup aerospace
composites at 20% of the cost. RMI's investigations suggest that such
construction is expected approximately to increase the efficiency of a normal
hybrid vehicle by something in the range of 70 per cent without increasing
manufacturing cost. (WTOE 64-66).

A Portfolio of Programs and Criticisms Thereof

None of us is wise enough to be able to tell today how quickly and
affordably, say, battery improvements will occur compared with progress in the
production of bio-butanol, or when it will be more economic to produce family
cars from carbon composites than to spend the marginal dollar on improving
consolidated bioprocessing for cellulosic ethanol. This sort of decision is best
made by the market, once access to it has been made possible. Indeed, as with the
family’s investments, the nation is better off putting stock in a portfolio of
approaches rather than looking for any single solution. The search should not be
for a platinum bullet such as hydrogen fuel cells but rather for a number of
pieces of silver-plated buckshot.

Indeed I believe that the principal effort of the federal government on
these issues should be to remove market barriers to entry for transportation
programs such that oil, as a strategic commodity, sees vigorous competition.
These steps will, if undertaken wisely, help introduce Americans and others
sooner rather than later to practical alternatives in their daily lives — the ability to
choose rather than the requirement to take what OPEC decides to give us.

12
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Critics of Moving Away From Dependence

Broadly speaking there seem to be four main types of critics of developing
a portfolio to move away from oil dependence.

The first, more or less characterized by a recent report by the Council on
Foreign Relations, seems to be driven by a concern that in seeking to move away
from oil dependence we will do foolish nationalistic things. For example, the
report states that “[t}he voices that espouse ‘energy independence’ are doing the
nation a disservice by focusing on a goal that is unachievable over the
foreseeable future....” But virtually no one who is working to reduce dependence
on oil has as his objective a simple switching of buying patterns (e.g., we buy
more from Canada and Mexico, Europe buys more from the Middle East); this, of
course, would have no major effect on the essentially world-wide oil market.

Nor are those who wish to reduce dependence fixated on achieving at any cost
total energy autarchy — the straw man the report creates, then argues against.
The American people have met difficult challenges before - there is no reason
not to use our capacity for technological innovation to reduce our oil dependence
decisively while at the same time avoiding fantasies of finding single perfect
solutions. The Council Report amounts to telling someone afflicted with
alcoholism that he needs to remember that a glass or two of red wine a day
would be good for his health. There is truth in the point, but it's not the main
thing he needs to fix right now.

The second type is a few car buffs who have not kept up with battery
technology and are somehow infuriated at the suggestion that electricity could
be a useful and effective method of fueling transportation in place of gasoline. It
is indeed difficult to rev loudly a car using electric drive — it just persistently
stays quiet. If performance is the objective, however, the acceleration of which
an electric motor is capable can be quite remarkable. The new Tesla all-electric
roadster advertises zero to sixty in 3.95 seconds. I've driven it. It's true.

The third type of critic apparently prefers paying oil producing states in
the hope that they will not generate terrorists rather than giving tax credits for
producing alternative fuels in the US. For example, recently in the Milken
Institute Review Messrs. Jerry Taylor and Peter Van Doren wrote that they didn’t
want to see greater use of alternative fuels lead to “smaller producer-state
subsidies” to the “young” and “underemployed” of oil-exporting states since
“reducfing] revenues flowing to Islamic terrorists might perversely increase the
recruitment pool for Islamic terrorists....” This might be called the “Billions for
tribute, not one cent for oil alternatives” approach.

Finally, there is the new Satanism school. Writing in the Wall Street
Journal columnist Holman Jenkins recently accused me personally of
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“surrendering [my] soul upfront” and “rushing into a devil’s bargain” by
praising the use of ethanol rather than oil products, and then again that “Satan
will insist on his due” even though I urge moving from corn to cellulosic biomass
as a feedstock. I was really shocked at this allegation — not about me, since I
would honestly have to plead guilty to at least second-degree ethanol support,
but I was surprised to see Mr. Jenkins link the Devil to ethanol, even outside the
context of excessive recreational ethanol consumption. So I communicated to
Mr. Jenkins that I had given-him a call and the Devil had assured me that it
wasn't true: “I'm totally,” he said, “invested in geothermal.”

Legislative Programs

There are two that I wish to mention.

The first is that of the National Commission on Energy Policy.

The Commission, of which I am a member, is a bipartisan group of energy
experts that first came together in 2002 and issued a comprehensive set of
consensus recommendations for U.S. energy policy in December 2004. (full
report at www.energycommission.org) The Commission is supported primarily
by the Hewlett Foundation with support from several other private,
philanthropic foundations. The Commission’s ideologically and professionally
diverse 21-member board includes recognized energy experts from business,
government, academia, and the non-profit sector.

Our final recommendations, which are described in our 2004 report,
Ending the Energy Stalemate, were informed by intense discussions over several
years, by dozens of analyses, and by extensive outreach to over 200 other groups.
Those recommendations, I should stress, deal with a comprehensive set of
energy policy issues including climate change, our nation’s dependence on oil
and the need for increased investment in new energy technologies and critical
energy infrastructure. Two years later, although Congress passed major energy
legislation in the summer of 2005, concerns about oil security and climate change
continue to grow more urgent. The Commission has continued to explore
options for meeting these central energy challenges. Just yesterday, the
Commission issued an updated suite of recommendations focused on addressing
the demand as well as supply side of the oil security equation as well as
advancing a timely response to the problem of global climate change.

Focusing on the Commission’s views of the achievements necessary in the

transportation sector to enhance oil security, the Commission originally called on
Congress to “significantly strengthen” and “simultaneously reform” the existing
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Corporate Average Fuel Economy (CAFE) program. It also proposed providing
targeted manufacturer and consumer incentives to accelerate the deployment of
advanced vehicle technologies and to address the competitiveness concerns of
the U.S. auto industry. Iam glad that we made these recommendations, but I
was always disappointed that we couldn’t pick a number in 2004.

A little over two years later, I am very pleased to announce that
Commission is now calling for establishing a 4% per year fuel-economy
improvement target. Despite promising advances on the technology front—
including substantial progress in developing vehicles, such as hybrid electric and
plug-in hybrids, that could radically reduce gasoline consumption per mile
traveled—I believe that improving the efficiency of the nation’s light-duty
vehicle fleet remains an important and as-yet-untapped area of policy
opportunity for reducing oil dependence and making the nation more energy
secure. Further, it is an enabler for other positive steps such as a rapid transition
to plug-in hybrids and flexible fuel vehicles (FFV’s).

In addition to strengthening CAFE, I would urge on the Commission’s
behalf that Congress establish a five to ten year tax incentive program for
manufacturers and consumers to encourage the domestic production and
purchase of plug-in hybrid, hybrid-electric, and advanced diesel vehicles that
achieve superior fuel economy. Cost is always an issue, of course, in the
Committee’s deliberations. Iwould only note that, in view the over-300-billion-
dollar debt that we are incurring annually for oil imports, each billion dollars
marks about a day of borrowing. Fach day that we replace oil imports with
domestic production of an alternative thus roughly equates to 10,000 or more
potential new American jobs. Thus a $ 3 billion tax incentive program would be
a major step, and the funds would of course have to be found for it. But in the
overall context, it is only the equivalent of three days of oil imports as we
attempt to satisfy our nation’s 250-barrel-per-second appetite for oil.

The effect of encouraging a portfolio of approaches to destroying oil’s role
as a strategic commodity is that the programs can work together, and together
they can give us a much better chance of succeeding than banking on one. For
example, a 50 mpg hybrid, once it becomes a plug-in, will likely get solidly over
100 mpg of gasoline (call it “mpgg"); if it is also a flexible fuel vehicle using 85%
ethanol, E-85, its mpgg rises to around 500; if it is made from light, crash-
resistant carbon composites its mileage may approach doubling again ~ edging
toward 1000 mpgg. Any one, or all, of these technologies may not work out as
well as we hope, but a portfolio approach gives us a chance for substantial
progress even if this is not the case. Suppose we achieve only 200 mpgg? Still
not bad.
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With a portfolio approach the market will likely operate to expand
sharply the use of these technologies that heavily reduce oil use in the
foreseeable future and are already in pilot operation. However, in order to speed
their introduction into the marketplace, the government would need to provide
targeted consumer and manufacturer incentives to promote their domestic
development, production, and deployment. In conclusion, [ believe that we need
a combination of improved fuel economy standards coupled with the greatly
accelerated adoption of transformative vehicle technologies. Incentives alone
will not do the job: absent a change in standards, average fuel economy will
continue to stagnate so long as gains from more efficient vehicles can be offset by
a larger market share for less efficient models. As the Commission and I have
argued in the climate and national security contexts, a combination of regulation
and incentives is likely to be more effective than either approach in isolation
because it generates a simultaneous market pull and market push for new
technologies.

T have also appended to this testimony a point sheet setting out the
provisions of the DRIVE Act, titled the Vehicle and Fuel Choices for American
Security Act in the 109 Congress and re-introduced in the 110% Congress by
Congressmen Engel, Kingston, and 77 other Representatives, including four
Members of this Committee: Representatives Inslee, Cleaver, Hall, and
McNerney. Among the important steps this legislation, based on the Set
America Free Coalition’s Energy Security Blueprint, advances are: a national oil
savings target of 2.5 million barrels per day by 2015, increasing over time;
programs that increase fuel choice in transportation; and federal manufacturing
retooling incentives for producing efficient vehicles and the authority to set
efficiency standards for tires and heavy duty trucks.

A key policy step to enabling liquid fuel choice is to ensure that most new
cars are flexible fuel vehicles, cars that can run on any combination of gasoline
and alcohols such as ethanol and methanol. Every car sold in the U.S. is required
to have seatbelts and airbags; similarly, every car should enable fuel flexibility, a
feature which adds less than $100 to the manufacturing cost of a vehicle and
provides a platform on which fuels can compete.

A Surprising Coalition

You have not asked me to assess the domestic political dimensions of this
issue, and such is far from my expertise. I would only conclude by noting that I
continually find it interesting that there seems to be much more consensus on
what needs to be done in moving decisively to reduce oil dependence than on
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the reasons for doing so. In broad terms the approach suggested above — using a
combination of regulatory and market mechanisms to remove barriers to the use
of oil alternatives, including electricity, and to promote the development and
commercialization of a portfolio of such renewable technologies ~ can obtain, I
believe, substantial support from a potentially rather wide coalition.

There are a number of reasons individuals come to be interested in
moving the US (indeed the world) away from oil dependence. Some are
interested in protecting the environment, including of course from climate
change. Some are struck by the impoverishment of developing countries, a
condition substantially exacerbated by oil debt. Some are particularly interested
in improved prosperity for rural America, and indeed moving increasingly
toward a carbohydrate-based, rather than hydrocarbon-based, economy for
transportation and chemicals. Some are focused on the order-of-magnitude
reduction in driving costs that can come from electricity. Some are especially
worried about our increasing dependence on the Middle East for oil and
resentful at the use to which an important share of the Middle East’s oil earnings
are put. Some are excited at the prospect of innovation in this field creating
economic opportunities. Some in the business of providing electricity see the
opportunity for reduced costs and increased earnings. Some believe that the
Bible’s injunction that we should both care for the planet and see that it is used
for human benefit points us generally in this direction. And some are simply
struck by a sense of commitment.

With no disrespect intended, especially since I personally see merit in all
of the above arguments, I have called this in the past a coalition of the tree
huggers, the do-gooders, the sod-busters, the Mom and Pop car owners, the
cheap hawks, the venture capitalists, the utility shareholders, the evangelicals,
and Willie Nelson.

But what is interesting is that, as long as the basic criteria that our
transportation be secure, have low emissions, and be affordable are kept in mind
any one of these arguments suffices. So it is not necessary that people agree
about the reasons for moving sensibly but decisively to reduce oil dependence,
merely that each, for his or her own reason, is willing to work toward the same
end.

Post-Script: A Further Evolution in Security and Low Emissions

Today electricity production and transportation fuel demands have little
to do with one another. Unlike the 1970’s, when around 20 per cent of our
electricity was produced by oil, today only 2 per cent is so produced. So
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substantial changes in the way we produce electricity — with renewables or
nuclear energy, for example — don’t really affect our oil use.

We have seen above how the coming of plug-in hybrids can to a
substantial extent replace gasoline with electricity as a fuel and that, for some
time, this will put little added demand on electricity production because of the
use of off-peak power for these purposes and the use of V2G.

There is a further development on the horizon, however, of which we
should be aware. The security of the electricity grid requires attention. In
addition to its heavy use of coal (without carbon capture and sequestration), a
condition that contributes heavily to global climate change emissions, the grid
has substantial security problems.

Three and a half years ago, for example, a tree branch fell in a storm in
Ohio and the cascading grid failures quickly took about 80 gigawatts, the
equivalent of eighty nuclear power plants, off line. New York, New England,
and Eastern Canada were without power for over a day. As we require more
and more from the grid, and refuse to build enough transmission lines, we
contribute substantially to the grid’s vulnerability. Whether it is resistance to
electricity generation (such as wind farms), or resistance to power line
construction we have almost gone past “Not In My Back Yard” (NIMBY) to
“Build Absolutely Nothing Anywhere Near Anything” (BANANA). Also, our
fragmented regulatory system hinders security measures. A National Research
Council study in 2002 on which I served, and a number of other reviews as well,
have pointed out grid vulnerabilities, including unprotected transformers and
the easily hackable SCADA (Supervisory Control and Data Acquisition) control
systems.

The point is that with the current grid tree branches are bad enough, but
terrorists are much smarter than tree branches. They would know what parts of
the grid to attack (much of this is, sadly, on the internet - this is a subject about
which the US is, perhaps to our peril, quite open), and could produce outages
lasting months not just days.

So, in addition to taking steps to improve grid security such as requiring
the stockpiling of transformers and other key components and better protecting
the SCADA systems, we need to build resilience into the grid by generating our
own electricity when we can.

Fortunately the technology of both distributed solar generation (thin film,
then nano-solar at the site where the electricity is used) and distributed roof-top
wind generation that can operate in a light breeze are coming along, and costs
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are going down. Wind tends to blow at a different time of day than the sun
shines, so distributed wind and solar operating together, with new technologies
that can lower costs, show real promise. For example just last week I saw a solar
electricity-generating blanket being assessed by the US Army. It is about the size
of a pool table top and, once spread on the ground in the sun, generates about a
kilowatt of electricity within five minutes. Several of these would power the
needs for light, refrigeration, and communications within a home that was using
electricity frugally (e.g. the right kind of light bulbs, and not too many turned
on).

Especially when distributed wind and solar are combined with battery
storage, say in the basement of a home, we are not that far from many residences
and other buildings being able to generate a portion of their electricity needs
themselves. Today if a tree branch or a terrorist takes out a major segment of the
grid, once we have used up any available diesel fuel for diesel generators we are
back in the 19t century. But before too many years we may be in a position to
have such an outage, for many of us, affect only, say, our homes’ air
conditioning. Losing air conditioning can be bad, but being shoved
unceremoniously back into the nineteenth century would be considerably more
bracing.

Finally, the advent of plug-in hybrids will affect these distributed-
generation possibilities as well. If part of what I am replacing with the electricity
generated on my roof is gasoline (by charging my plug-in hybrid), the overall
security, efficiency, and lowered emissions of my evolving home electricity
system could be quite promising.

There are some interesting opportunities coming if we will but grasp
them.
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Landmark Vehicle and Fuel Choices Legislation:
The DRIVE Act

The bipartisan DRIVE Act, titled the Vehicle and Fuel Choices for American Security
Act in the 109" Congress, was re-introduced in the 110" Congress by Senators Bayh
(D-IN), Brownback (R-KS), Coleman (R-MN) and Lieberman (I-CT) and 21 other
Senators, and companion legislation in the House re-introduced by Engel (D-NY),
Kingston (R-GA) and 77 other Representatives with the aim of putting the nation on the
path to independence from foreign oil. The bills blaze this trail by requiring a real plan to
boost efficient use of oil in our transporiation sector, offer consumers non-petroleum fuel
choices, and encourage the use of fuels produced from domestic resources. The bills
are based on the Set America Free Coalition’s Biueprint for Energy security. Both bills
include four components:

¢ An national oif savings target starting at 2.5 million barrels of oil per day in 2015
and increasing over time, achieved through a menu of existing and new
authorities and incentives;

* Programs that increase fuel choice in the transportation sector;

* Federal manufacturer retooling incentives for production of efficient vehicles and
authority 1o set efficiency standards for tires and heavy duty trucks; and

* A national energy security media campaign to educate the public about oil
dependence.

An Oil Savings Plan

The centerpiece of the bills are a national oil savings strategy that would direct the
federal government to develop and implement a plan to reduce U.S. oil dependence,
starting with oil savings of 2.5 million barrels of oil per day within ten years and
increasing significantly by 2025 (ramping up from a 10% to more than 20% reduction
from projected oil demand). The elements of the plan are the following:

» Office of Management and Budget (OMB) designs a plan for federal agencies to
use existing and new authorities granted in the bill to achieve the specific oil
savings from all sectors of the economy, not just vehicles;

* Savings are measured in comparison to the government's 2005 forecast of oil
use for each year;

» Federal agencies must then promuigate requirements necessary to achieve plan
goals; and

« The President must conduct regular reviews and update the action plan as
necessary to keep the country on course as the plan is implemented.
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Focus on 21st Century Vehicles —- Renew Detroit

While the plan addresses all sectors of the economy, transportation is responsible for
two thirds of our oil consumption and it is currently 97% reliant on oil. The legisiation
creates some new authorities and research programs to help achieve the oil savings
from our cars, trucks and buses, including:

.

Providing a tax credit, loan guarantees, and grants to auto manufacturers and
suppliers who decide to retool factories to build more efficient vehicles, inciuding
especially hybrids, plug in hybrids and advanced diesels, and associated
components;

Removing the cap on the number of consumer tax credits for advanced vehicles;
Closing the gas guzzler tax loophole that encourages businesses to purchase
very large SUVs but maintains an exemption for farm vehicles;

Establishing a program to move fuel-efficient tires into the marketplace;
Creating a program 1o test the efficlency of heavy-duty trucks and set minimum
efficiency standards for new heavy duty trucks;

Funding to help local educational agencies reduce school bus idling;
Establishing new requirements for oil savings and advanced vehicle usage for
federal fleets and new incentives for private fleets that purchase more efficient
vehicles; and

Funding for research, development and deployment to speed commercialization
of both near-term vehicle technologies, such as plug-in hybrids, and advanced
vehicles technologies, such as light-weight materials.

Increase Fuel Choice

In addition to using oil more efficiently, we must also give consumers more choices so
that they can use aiternatives to oil. The bill also provides a suite of policies which ramp
up commercialization of alternative fuels and provide infrastructure for delivering such
alternatives to gasoline to consumers, including:

Increasing the number of fuel choice enabling vehicies on the road by requiring a
growing number of new vehicles to be capable of operating on alcohol fuels,
such as ethanol and methanol, and a range of other efficient vehicle
technologies;

Increasing the tax credit for alternative fuel pumps and infrastructure to 50
percent of qualifying costs, and increasing the number of alternative fuel pumps.
Creating a near term targets for production of cellulosic biofuels, building on the
renewable fuel standard enacted in EPAct 2005;

Increasing the authorized spending for cellulosic biofuels production incentives to
$200 million annually over five years;

Doubiling R&D authorization level for bioenergy program in EPAct 2005; and
Providing grants to encourage transit-oriented development to help build
communities that help drivers reduce vehicle-miles traveled.
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Encourage Electricity for Transportation

Provides vehicle consumer tax credits for purchases of plug-in hybrid and flexible
fuel hybrid vehicles.

incentives for installation of heavy duty vehicle idling reduction equipment.
Plug-in Hybrid Electric Vehicle Prize.

An Education Program that would authorize a nationwide education strategy for
electric drive transportation, and specific authorizations for a university level
PHEV competition and for assistance to institutions offering electrical and
mechanical engineer training.

An Electric Drive Transportation Program containing the following elements:

1) a DOE-administered research, development, demonstration and commerciai
application program for electric drive technologies, including batteries, on-board
and off-board charging components, drive train systems, control systems and
power train development, nanomaterial technology, and smart vehicle and grid
interconnection devices and software; 2) a DOE program, in consultation with
EPA and industry, to inventory existing electric drive technologies and markets
and barriers to technology deployment; 3) a DOE grant program to provide partial
support to utilities for programs to encourage use of off-peak electricity; and 4) a
testing and certification program to provide information on the emissions, energy
and petroleum usage of hybrid electricvehicles, to be administered cooperatively
by DOE and EPA.

Public education

Media Campaign: Both bills would create a nationwide oil security media campaign
to be administered by the Secretary of Energy, educating consumers about ways to
reduce wastefui oil use.

Provisions Specific to the House or Senate bills

The companion bills are similar in most respects, and there are a few provisions unique
to each:

Oil savings trajectories: Both bills commit to savings of 2.5 miilion barrels a day,
the House bill by 2015 and the Senate bill by 2017. Beyond the initial target, the
House requires 5 mbd savings by 2025, while the Senate bill requires 7 mbd
savings by 2026 and 10 mbd savings by 2031.

Ethanol: The Senate bill contains an additional target for ethanol derived from
sugar, and creates program of loan guarantees and grants for farmer-owned
ethanol producers to develop and build E85 distribution infrastructure including
pumps;

Oil savings “scoring” and audit: The House bill directs federal agencies to
evaluate the oil savings impacts of federal regulatory actions. It also directs
federal agencies to audit their overall oil usage, building on EPAct 1992
guidelines for reducing the federal government’s petroleum fuel use.
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Prize: The House bill contains a detailed provision for a plug-in hybrid prize
whereas the Senate bill contains a less detailed amendment to include prizes for
plug-in hybrid and hydrogen as a subset of an EPACT 2005 program.

Fuel choice provisions unique to the House bill. The House bill includes
additional incentives and safeguards that ensure effective oil savings from the
transportation sector, including:

(o)

Phases out a loophole in the fuel economy standards for flexible fuel
vehicles as their production increases by tying the credits to actual
alternative fuel use in these vehicles.

A Transition to Fuel and Technology Neutral Regulations, which would
require EPA to: 1) report to Congress on fuel or technology-specific
requirements under Federal environmental law and on how a fuel and
technology neutral emissions reduction program might be established; and
2) to establish such a program, which would become effective within 10
years of the date of enactment.

A Plug-in Hybrid Electric Vehicle Demonstration Program, which would be
administered by DOE, and would provide cost-shared grants for projects
to demonstrate PHEV.

Establishes an “ethanol action plan” requiring a ramp-up of petroleum
displacement with biofuels for ground transportation.

A Near-Term Electric Transportation Deployment Program, to be
administered

by EPA. The program would provide grants and loans for qualified electric
transportation projects, which could include port electrification, truck stop
electrification, airport electrification, industrial electric fork lift energy
efficiency demonstrations, and similar projects.




125

The CHAIRMAN. That completes the time for statements by our
panel.

Now we will turn to the question and answer period. The Chair
recognizes himself for 5 minutes.

Yesterday at the United Nations Security Council, the British
Foreign Secretary, Margaret Beckett, said, I quote her, “Climate
change is an issue which threatens the peace and the security of
the whole planet.”

Would one of you take that and comment upon it? General Sul-
livan.

General SULLIVAN. Mr. Chairman, I think what she is suggesting
is essentially what our conclusions were; that is, that in regions of
the world like Africa, many parts in Africa, climate change,
drought; drought causes famine, causes governments to fail be-
cause they can’t provide services for their populace, which creates
the environment for nonstate actors to appear. It is a petri dish for
terror and instability and obviously creates migration irrespective
of borders. Nomadic people move to get water and food and so forth
and so on, and they also move from south to north, from North Af-
rica to Europe.

And I think what she is getting at is what we talk about in our
report. By the way, in this report we are not just talking about oil,
petroleum, hydrocarbons, we are talking about drought, natural re-
sources, all natural resources. So I see a direct link, as do my col-
leagues. Certainly her comment is well taken with regard to our re-
port.

The CHAIRMAN. Do any other of the panelists want to comment
on that? Mr. Woolsey.

Mr. WooLSEY. Mr. Chairman, I would only add that much of the
disagreement about the extent of climate change has to do with
what scientists call positive feedback effects. It is sort of an unfor-
tunate term because there is nothing positive about these effects.

They are not modelable so they don’t show up in most of the
model calculations. If the models show the possibility over the next
several decades of inches of sea level rise and a degree or so of cen-
tigrade of global warming, a lot of people look at what the models
say and say well, that looks like it might be something we can
manage. Even that will have some important effects.

But these feedback effects that are not in the models such as,
let’s say, after 2 degrees increase the tundras start melting, the
tundra has huge amounts of methane. It is 20 times worse as a
global warming gas than carbon dioxide.

So the release of methane in turn creates the release of more
methane. Those effects are what lead to some of these predictions
of meters of sea level rise and a number of degrees of increase. It
is a matter of some uncertainty but there are data that suggest
some of these things are at risk.

The CHAIRMAN. Let me ask one final question before my time ex-
pires. In 1977 the United States imported 47 percent of its oil, but
we passed a law here and President Ford signed it in 1975, that
actually reduced our dependence back down to 27 percent fuel
economy standards for vehicles by 1986. We have had no new laws
since then. We have the SUV exception. We are now up to 60 per-
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cent dependence upon imported oil. It goes up year after year, add-
ing 65, 70, 75 percent.

Could one of you speak to the national security implications of
that ever-increasing percentage of oil which is imported?

Mr. POPE. Let me respond by saying that actually you speak to
the national security opportunity of getting back on the pathway
we undertook in the 1970s. If we can improve the efficiency of the
average vehicle by 4 percent a year, which in engineering terms is
well within everybody’s capacity, and if we simultaneously work se-
riously at enabling a substantial part of the petroleum fraction to
be replaced by cellulosic ethanol, we will be in a situation in which,
as Mr. Woolsey said, oil may still be an interesting commodity but
it will not drive the world and we will have the freedom and flexi-
bility to decide in our own national interest how deeply engaged we
wish to be in places like the Persian Gulf, Venezuela and Nigeria.
Right now we have no freedom of action.

The CHAIRMAN. Thank you. My time has expired. The Chair rec-
ognizes the gentleman from Wisconsin, Mr. Sensenbrenner.

Mr. SENSENBRENNER. Thank you, Mr. Chairman. I think all of us
in this room agree that oil dependency is bad and it has a lot of
negative impact on our economy, on our national security and the
lillie. So I guess the question is how to reduce the dependency on
oil.

I also think it is almost a given that the sign of a healthy econ-
omy is electricity consumption, which is one of the reasons why the
Chinese are opening up a new coal-fired power plant about once a
week, because their economy is expanding so rapidly.

Now, to get us away from oil and to provide the electricity that
we need both to run our economy as well as to transfer our trans-
portation fuel mix, as Mr. Woolsey has eloquently explained—I
guess I would like to ask all five panelists to give just a yes or no
answer, since my time is limited—what about the rapid expansion
of nuclear power plants in this country, because nuclear power
plants do generate electricity and they emit no greenhouse gases.
Good idea or bad one? I would like each of the five panelists to say
yes or no.

General SULLIVAN. As long as everybody understands that that
is not in the report and you have asked me a personal question,
I will give you a personal answer, Congressman. Yes.

Mr. SENSENBRENNER. Mr. Haass.

Mr. HaAsS. You are not going to like my answer, Congressman.
It is not whether it is a good idea or bad idea, it is whether it is
a feasible idea. And I think there are fundamental questions about
the feasibility. Give me 30 seconds here.

We have 103 nuclear plants in the United States that are oper-
ational. Even with service——

Mr. SENSENBRENNER. My time is running out, sir.

Mr. Haass. I will do it quickly.

Mr. SENSENBRENNER. It is my time, not yours. Yes or no?

Mr. Haass. Not every question has a yes or no answer, sir.

Mr. SENSENBRENNER. You pass.

Mr. PopE. With today’s technology, no. We ought to see if we can
find the technology that enables nuclear power to be both safe and
competitive. Today it is neither.
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Mr. SENSENBRENNER. Admiral McGinn.

Admiral McCGINN. Yes, provided we can do it with adequate lev-
els of security and in an economic way. Every dollar that we
spend——

Mr. SENSENBRENNER. Thank you.

Mr. Woolsey.

Mr. WOOLSEY. Nuclear power doesn’t replace oil because only 2
percent of our electricity comes from oil. Nuclear power is clean,
which is good, but I would prefer an emphasis on renewables,
frankly.

Mr. SENSENBRENNER. Second question is since the U.S. has got
about a 200-year reserve of coal, how about clean coal as an elec-
trical generating source? Yes or no, good idea?

General Sullivan.

General SULLIVAN. I pass.

Mr. SENSENBRENNER. Mr. Haass.

Mr. HaAss. Not until we can make it clean and not until we can
capture it.

Mr. SENSENBRENNER. Thank you.

Mr. Pope.

Mr. PopE. Coal should be mined responsibly, burned cleanly, and
its carbon stored safely.

Mr. SENSENBRENNER. Do I take that as a qualified yes?

Mr. POPE. Qualified yes.

Mr. SENSENBRENNER.

Mr. McGinn.

Admiral McGINN. Clean coal for electrical production, yes. Coal
for liquid, no.

Mr. SENSENBRENNER. Mr. Woolsey.

Mr. WoOOLSEY. I agree with my friend, Denny McGinn, and coal—
the question is can you sequester the carbon affordably. You can
capture it now with IGCC. If you can sequester it affordably, it is
a reasonable path and the experiments are still being worked on.

Mr. SENSENBRENNER. Now I will make an observation in the
time that I have left. This shows how difficult it is for policymakers
to figure out a way to wean us from our dependency on oil in a way
that does not wreck our economy. I think that this is really at the
heart of the debate, because if we reduce the total supply of energy,
the same thing is going to happen in the United States that has
happened in Europe; jobs get outsourced to Third World countries
where electric generating is cheaper. And if electricity is not afford-
able, then factories end up being closed for certain parts of the day,
as was reported in one of the major newspapers that happened as
a result of the cap-and-trade policy as it applied to The Nether-
lands.

Thank you very much. I think you have kind of helped us to
show at least how difficult this issue is. Nobody wants to wreck the
economy. I yield back the balance of my time.

Admiral McGINN. I would like to make the observation that the
debate has to take place in increments greater than 5 minutes, be-
cause we were all constrained in our answers by the rules of the
committee.
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Mr. SENSENBRENNER. Yes. I think that we are going to be doing
a lot of debating on that, and I had 5 minutes. But both of those
issues had to be on the table. I thank the Chair.

The CHAIRMAN. The gentleman’s time has expired. The gen-
tleman from Oregon, Mr. Blumenauer, is recognized.

Mr. BLUMENAUER. Which is why I saved my 3 minutes in terms
of having the context.

I would make an observation, with all due respect to our Rank-
ing Member, that we are not going to advance the debate with yes
or no answers. I think you have identified that in the course of
your testimony here today. It is not yes or no. That is the mindset
that has backed us into the situation that we are in today.

I would further comment that the notion that electric consump-
tion is a sign of a healthy economy, I think, is highly questionable.
As we look at some of the other countries around the world that
by any measure are strong economically and rival the United
States, they do so with a fraction of our energy consumption on a
per-capita basis or industrially.

So the notion that we have to burn a lot of electricity to show
that we are prosperous is, I think, sadly misguided and not sup-
ported by the facts.

I had an opportunity Friday to spend a few minutes with Doug-
las Durst who prides himself, I think, as being the largest devel-
oper of green buildings in the country. I had made a reference that
Portland had the largest green certified platinum lead building;
and I said, not for long because he is opening the Bank of America
Building on 42nd Avenue.

Those green buildings are not being constructed by Mr. Durst, or
in my community where Congresswoman Solis was kind enough to
spend a day for me, a week ago today, where we have more green
certified lead buildings than anyplace in the country. They are not
being built because they are losers economically. They repay the 2
or 3 percent premium in a short period of time and the developers
who are now going up and down the west coast and other places
will tell you that they command a premium in rent because smart
business people don’t waste energy, and we are starting to do the
same thing with water.

So I am hopeful in the course of this discussion we can adjust
our thinking. I thought, Mr. Woolsey, your point about this being
the only war where we are financing both sides, and the testimony
here gave, I think, great weight to the notion that this is an eco-
nomic—this is a national security issue. It is also an opportunity
for economic security.

Even if the science was not compelling, which the consensus, I
think, is these are risks that we should not be taking and, again,
Congresswoman Solis and I had a conversation, maybe not as excit-
ing as you had in Seattle, but business is rushing forward to take
advantage of this.

I am concerned about two things that weren’t mentioned in the
course of your testimony. One, we are talking about higher fuel ef-
ficiency. But there was—the same way that we need to talk about
conservation of energy for electricity or for oil, we have not had a
word about the trip that is not taken, about shorter trips, less fre-
quent trips, being able to locate Federal facilities in places where
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it is a more efficient use, where people don’t have to burn a gallon
of gas to buy a gallon of milk.

I am wondering if any of our witnesses would talk for a moment
about more efficient transportation systems that aren’t single-occu-
pant vehicles spread all over the countryside. Does that enter into
the thinking?

Admiral McGINN. Yes, sir, it does. It goes beyond mass transpor-
tation systems. They are certainly a part of getting a more efficient
economy and a more efficient quality of life. I think it goes even
more, fundamentally, than that to community and regional: by
using rail-enhanced development, for example, as I know Portland
is a great example for the Nation in that regard, by reducing the
distances between where people live and where people work by cre-
ating wonderful downtown neighborhoods, or by moving appro-
priate businesses to where people live.

But the development path and development plans that the coun-
try embarks on in the future can have a tremendously beneficial
effect on our energy consumption and our energy efficiency.

Mr. BLUMENAUER. Mr. Chairman, I am going to lobby you to per-
haps, as we do some field hearings around the country, to be able
to look at what we have been doing in Portland to give people
choices, not force them on bicycles or on streetcars or trolleys or
buses or car pools, but give people choices, and not make illegal by
antiquated zoning—which makes it illegal in too much of America
for somebody who works in a drugstore to live in an apartment
above it. I think it is worth consideration.

The second question that I would put to the panel speaks to gov-
ernment leading by example. We are spending huge sums of money
as the largest consumer of energy in the world. The United States
Government is contributing to this, and not so much about rules
and regulations and what-not for the rest of America, but the abil-
ity of the United States Government to say we are not going to
lease or build anything that isn’t lead certified by 2012; that we are
not going to purchase any vehicles that do not meet our standards,
and particularly for the Department of Defense, which is the—I
know there is some great research that has been done.

At our first organizational meeting I think I mentioned the fact,
if I understand it correctly, an aircraft carrier gets 17 feet to the
gallon.

Admiral MCGINN. Those were the old fossil fuels.

Mr. BLUMENAUER. Okay. Maybe Mr. Woolsey, Mr. Pope, if you
have some thoughts about how the Federal Government might be
able to jump-start this and be able to get some advantage out of
the process.

Mr. WooLsEY. Congressman, I just chaired the Policy Panel for
a Defense Science Board look at energy and defense, and there are
a number of things that have come out of that and that can be
done. One of the most important is to make it possible for military
facilities in the U.S.—and also I think other places like hospitals
and police stations—to be able to use locally generated electricity
to replace what would come from the grid in case there is an attack
on the grid or the grid just goes down by a tree branch falling, the
way it did 3 years ago for New York, New England, and eastern
Canada.
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Most military facilities would be capable, not all, of slimming
down their requirements by exactly the type of building efficiency
steps you are talking about, fixing on which of those requirements
are absolutely essential to carrying on the base’s activities and
then by using locally generated wind, solar, geothermal, others, to
be able to operate for months rather than just days to hours, which
is what one has with diesel generators.

This is something that is of real interest in the Defense Depart-
ment right now.

Mr. BLUMENAUER. Mr. Pope, any comment on either of those?

Mr. PoPE. The key function the Federal Government plays in set-
ting an example is to create a market. If people know, if entre-
preneurs know there is a Federal market for a certain kind of high-
efficiency glass, they can build those factories earlier than they
can—they can demonstrate that they are cost competitive and then
private builders can take advantage of them.

The Federal Government should be the market creator for inno-
vative new technologies of all kinds, inside and outside the Defense
Department.

Mr. BLUMENAUER. Thank you.

The CHAIRMAN. The gentleman’s time has expired. The gen-
tleman from Arizona, Mr. Shadegg.

Mr. SHADEGG. Thank you, Mr. Chairman. I want to thank all of
you for your testimony. It has been very enlightening.

Mr. Haass, let me begin with you. You made the point about our
definition of energy security. I completely agree with that and the
point about comprehensive approach. Obviously we have lots of al-
ternatives, and looking at any one is ill advised.

In your testimony you talked about diversification of oil supplies,
increasing domestic production, clean-burning coal, expansion of
the role of nuclear. You did mention that in your testimony, though
I am a little bit in doubt now where you are on that issue.

I guess I would like you to talk to me about what you believe are
the right ways to look for diversified supplies here in the United
States, and tell me what ones you are referring to and would sup-
port.

Mr. HaAss. Domestically in terms of, I think, coastal areas off
limits, should not be off limits. I think there is some potential
there, given new modern drilling technology. I think we should ex-
plore that.

I think there are two areas that should come through loud and
clear. One has been alluded to several times, which is doing some-
thing about replacing oil in the transportation sector. There are
things that can and should be done in the near term.

But the big long-term question on climate change is coal. A lot
of this debate comes down to coal. That is where we have got to
think about not—in terms of Congress and the Federal Govern-
ment only licensing clean coal facilities now, and we have got to
think about putting out enough money so we can figure out how
to capture—more important, store, sequester the carbon.

Right now this is a big idea. It has not been proven on anything
like a commercial scale. That to me has got to be one of the prior-
ities for the U.S. Government, is to seed an awful lot of experimen-
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tation and exploration so we find out the best way to do it as fast
as we can learn it.

Mr. SHADEGG. One of the concerns I have, I heard a general op-
position to coal gassification in this panel—that may not be a fair
characterization—and yet I met over the break with a number of
such people who believe, in the process of coal gassification, we can
remove a lot of the carbon dioxide better than alternative uses of
that coal.

Admiral MCGINN. I am very familiar with a project that is spon-
sored by the Department of Energy called Future Gen. Future Gen
will produce a coal-fired near zero emission power plant in 2012.
The four sites that are potentially going to be the site for the first
plants are two in Texas and two in Illinois, are chosen for two fac-
tors: their ability to access coal for fuel as well as the geological
formations that lend themselves to carbon sequestration.

There are seven regional projects sponsored by the Department
of Energy in which carbon dioxide is actually being sequestered in
deep wells, one of which is called Mountaineer, and it is being
sponsored by American Electric Power as one of the utility compa-
nies.

Mr. SHADEGG. Time restrains you and me. One of my concerns
about CO; sequestration is it seems to me to be a difficult, ineffi-
cient process to lock it up permanently as opposed to using it in
some other way. Would all of you agree that other alternative uses
we ought to pursue include expanded use of hydroelectric power?

Mr. Sullivan. If we can.

General SULLIVAN. Sure. If hydroelectric power is available, I
suppose it would be great. I am not sure the water is going to be
available.

a Mr. SHADEGG. We have higher technology to use the in-stream
ow.

Mr. Haass.

Mr. HaAss. Congressman, I support all of the renewables.

Mr. SHADEGG. Mr. Pope.

Mr. POPE. In-stream flow and other low technologies, I mean low-
impact technologies, are very desirable. How scalable they are, I
don’t know.

Mr. SHADEGG. Mr. McGinn.

Admiral McGINN. Yes. In an environmentally responsible way,
yes.

Mr. SHADEGG. Mr. Woolsey.

Mr. WoOLSEY. Most of the big rivers that can be dammed have
been dammed and one doesn’t want to have any further impact on
the environment by going that route. But a lot of the existing gen-
erators from dams are very inefficient, and one can get quite a few
gigawatts of power out of modernizing the generation from existing
hydroelectric plants.

Mr. SHADEGG. That takes me directly to an issue. In the Com-
merce Committee we have heard testimony on both the limitations
on new energy imposed by our current new source review policies
and by our transmission line setting policies. One of the witnesses
testified that there is lots of wind power potentially in west Texas,
but nobody there to consume it, and they can’t the lines to get it
out of that region.
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A number of executives of electric companies came in and testi-
fied that they could put in much more efficient turbines in dams
or other plants, including coal and other fossil-fueled power plants,
but new source review is causing them to find that economically
unviable at this point in time.

Would you all agree we ought to examine those policies? Mr.
Woolsey.

Mr. WOOLSEY. I would say absolutely. We have gone beyond
NIMBY for many transmission lines, to BANANA, Build Absolutely
Nothing Anywhere Near Anything. We have a lot of stranded en-
ergy out there, particularly on the Great Plains, huge amounts of
wind. There may be other innovative ways to get the electricity out
from that sort of power generation.

But today it takes about 2 years to permit and construct a wind
farm and it takes 7 to 12 years to permit and construct trans-
mission lines, if you can make it happen.

Mr. SHADEGG. My time has expired. Is there anybody that would
disagree we should not, in looking at global warming, look at those
policies?

Mr. PoPE. You should look at modernizing the grid. You have a
grid that is outdated and cannot handle and distribute efficiently
the electricity available to it because of the, frankly, poorly de-
signed incentive structures the way the industry is deregulated.
You need a modern grid as well as more grid.

General SULLIVAN. Thirty percent of the power at Schofield Bar-
racks for Army housing will come from photovoltaic cells, and the
Army community will receive money back from the power depart-
ment for that. It will go into the grid.

The CHAIRMAN. The gentleman’s time has expired. The gen-
tleman from Washington State, Mr. Inslee.

Mr. INSLEE. Thank you. Mr. McGinn, I was heartened by your
comment about the need of something like a new Apollo Project. I
just want to let you know that I am introducing a bill called the
New Apollo Energy Project that I think will fit the bill of really in-
spiring the country as Kennedy did.

I think we really are in a situation like we were in 1961, where
we had this enormous technology potential ready to get tapped as
long as we spark it and I hope we are going to spark it in the next
couple years in Congress. My bill will do a whole host of things,
a cap-and-trade system to drive investment into these new clean
energy systems and so when you have photovoltaics on your roof,
you get paid for it, your utility; green buildings standard so that
we build buildings that are like the ones that Mr. Blumenauer
talked about; a clean fuel standard so that when we adopt alter-
native fuels they really are from a global standpoint, that we are
not going to another dirty fuel.

Last but not least, significant increase in R&D. I was stunned,;
we have cut our R&D budget in energy by 60 percent since 1979.
At a time where R&D in defense has gone up 10 or 15 times, we
have actually cut it by two-thirds. That is pathetic. We have got
to increase it. So I was encouraged by your comment.

I want to ask you about the electrification, Mr. McGinn, and
coals to liquid. I am really encouraged by the electricification of our
vehicles. I drove a plug-in hybrid, I think it was the first one up
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on the Hill, with 150 miles a gallon. It will be available commer-
cially, goes 40 miles on plug-in, then runs on gasoline or flex fuel
after that.

You made a comment about coal to liquid, Mr. McGinn. I want
to ask you about it. I am very high on alternative fuels. Electrifica-
tion, cellulosic, ethanol, biodiesel, all seem to have significant sav-
ings in global warming gases of one dimension or another. Even
using the grid today has about a 30 percent increase if you do a
plug-in hybrid because of the efficiency.

Coal to liquid, I just saw an EPA report, coal to liquid would
have 118 percent increase, increase in carbon dioxide per gallon
compared to gasoline today; and if you do sequestration, if you do
sequestration during the process you still have a 3 percent increase
in CO- according to the EPA.

Now that is a great concern to me to think we are going to start
a whole new industry and end up going backwards on a global
warming perspective. I noticed you mentioned when you were
asked about this you said no. Is that the reason for your thoughts
or are there others?

Admiral MCGINN. I think you have got it right, Congressman. It
is a big assumption that we can produce liquid fuel from coal in
a zero-emission environment. There is a lot of work that is ongoing
to produce electricity from coal in a clean, near zero-emission type
of plant. Even assuming we can do it, it is the actual chemistry of
the liquid produced that has a high carbon content and therefore
will negate a lot of the advantages that you would have. In fact,
if you compare it to such alternative fuels as cellulosic ethanol, it
isn’t even in the same ball game.

The other point you make is a very, very good one. As we make
decisions about going in one technological direction or policy direc-
tion or another, there are opportunity costs. If we spend billions to
produce coal-to-liquid plants, that is billions that could be used to
increase our efficiency of our transportation sector, our electrical
utility industry, that would extract much more gross domestic
product for every unit of electricity than whatever you were going
to get out of that coal-to-liquid investment.

Mr. INSLEE. To my friends from coal regions I am going to sug-
gest we need to make our investment the smart place, which is in
clean coal technology to generate electricity. If we do that, we have
the capacity of reducing CO, and, importantly, selling this tech-
nology to China. This Ramgen that has developed compression,
they want to sell this to China. We all know we have to get China
on board. This is an economic opportunity if we play our cards
right. But if we do it wrong, we are going to end up going back-
wards both economically on CO-.

So for those who have resisted dealing with global warming be-
cause they are afraid of China or because they are afraid of our
ability to use coal, I would suggest we need to find a bipartisan
way to move forward on clean coal research to electricity rather
than coal to liquids. Anybody else want to comment?

Admiral McGINN. I agree with that. Just one caveat is we need
to make sure we understand what the full environmental impacts
of coal extraction or coal mining are.
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Mr. INSLEE. As Mr. Pope said, mined responsibly, burned cleanly,
and forgot the third one.

Mr. PoPE. Carbon sequestered safely.

The CHAIRMAN. The gentleman’s time has expired.

The gentleman from Oregon, Mr. Walden.

Mr. WALDEN. Thank you very much, Mr. Chairman. I want to
thank the witnesses for your testimony today. It has been both en-
lightening and helpful in our efforts.

I want to touch on a couple of things. One of the things I learned
during the break regarding ethanol and biodiesel is the other side
of the story, which is what to do with the wet distiller’s grain or
dry distiller’s grain after you produce the ethanol. At a PowerPoint
presentation at Pendleton Grain Growers a scientist there was
talking to me about biodiesel. And pointed out that for a 100-mil-
lion-gallon-a-year biodiesel plant you would need 900,000 tons of
feedstock, using canola grown on a million acres, that would
produce 540,000 tons of meal, for which it would take 570,000 cows
to consume, and you would have 10, I believe million, 10 million
gallons of glycerine as a byprod. That is just for a 100 million plant
for biodiesel.

This was one of the issues I know we looked at ethanol, was the
wet distiller’s grain, 4 to 7 days before it starts fermenting again.
And there is this whole downside. I was down in Klamath Falls
and a rancher said, let me tell you what ethanol has meant to me:
$100,000 higher cost to finish my beef because of the price of corn.

So I am intrigued by especially the military folks and all talking
about the displacement that may occur in some of these nations as
drought sets in. We see the same sort of potential, I think, as the
price of food goes up. Wheat is now chasing corn up over $4 a bush-
el and even higher in some areas. I am just concerned about both
what it takes to get the feedstock to grow our way into alter-
natives, as much as I support them, and then what you do with the
byproduct.

Mr. WooOLSEY. This is why it is important to move away from
food-based feedstocks and toward cellulosic biomass. I serve on the
National Energy Policy Commission and we did some pretty careful
studies and calculations on this. If you move to something like
switchgrass, the prairie grass that was out there when the buffalo
were there, you can grow enough of that over the course of evo-
lution—we looked at the next 20 years, and reasonable increases
in yield, reasonable improvements in automobile mileage—you can
grow enough switchgrass on 7 percent of U.S. farmland, which is
what is called the conversation reserve program, the soil bank. It
is over half now planted in switchgrass. If you grew that just in
switchgrass, that 30 million acres, turned that into cellulosic eth-
anol, you would be able to replace about half of the country’s gaso-
line. Now, that assumes some modest growth in mileage along the
lines of what the Chairman and others of you have suggested for
automobile vehicles and assumes a modest increase in yield.

Mr. WALDEN. Let me talk too about—I obviously represent 10 na-
tional forests. Enormous amount of woody biomass. People are
going to get sick of me talking about forests. You can use woody
biomass as an ingredient. We have catastrophic fires.
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Mr. Chairman, I would like to put in this record—and I will get
you a copy of this for that purpose—a publication from California
Forests. I hope our committee members—I will make it available
to them individually. A lot of activity going on in the State of Cali-
fornia on forest management practices as a way to use forests as
a carbon sink. I don’t know, Mr. Haass, Mr. Woolsey.

The CHAIRMAN. Without objection we will include that in the
record. If you have copies we will distribute it.

[The information follows:]
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Forest Management: Part of the
Climate Change Solution

By Patrick Moore, Ph.D.

Managing forests and using wood are
among the best ways to address climate
change and remove vast amounts of
carbon from the air.

How Forests Can Combat

Climate Change

By John A, Helms, Ph.D.

Young, well-managed forests sequester
carbon more guickly and efficiently than
old ones, and present an opportunity to
buy time to develop ways to reduce carbon
poliution.

The Unseen Connection: Building
Materials and Climate Change

By Bruce Lippke, Ph.D.

Wood's value as a building material is often
misunderstood. Incomplete information
can lead to wrong conclusions and “green”
building standards that may inadvertently
contribute to global warming.

- Beyond Reducing Emissions
By Kenneth Green, Ph.D.
Most climate change discussions focus on
reducing greenhouse gas emissions. Far
less attention is paid to options that pull
greenhouse gases out of the air, though
they hold significant potential.

Address Air Pollution at its Roots
Excerpted from an interview with

Gabricle Pfister, Ph.D.

In summer 2004, wildfires in Alaska and
Canada spewed as much carbon monoxide
into the air as all the cars and factories in
the continental United States. Managing
forests can have doubly positive effects on
atmospheric carbon.

1% Global Warming, lce Ages and Forests
By Thomas M. Bonnicksen, Ph.D,
Earth is warming, but continental glaciers
will return, Forests have responded to
climate changes throughout history, and
that perspective can help guide forest
management decisions.

Clean Energy Offers too Much
Potential to lgnore

By John Kadyszewski

‘With proper financial incentives to offset
high costs, burning biomass could remove
carbon dioxide from the air and prevent it
from being released into the atmosphere.

24 Bringing Carbon Buyers
and Sellers to Market
By David Sunding, Ph.D.
Trading carbon credits is a straightforward
idea that could provide an economic incen-
tive to lower atmospheric carbon levels, if a
number of obstacles can be overcome.
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PRESIDENT’S MESSAGE

Forestry’s Carbon
Balancing Act

Nature is full of cycles. There are life cycles,

energy cycles, and now taking center stage, a

carbon cycle.

Carbon naturally cycles
through earth’s atmo-
sphere, oceans, soils and
vegetation, We are
currently experiencing relatively high concentra~
tions of atmospheric carbon, Though neither
the causes nor effects on our climate are fully
understood, many people draw correlations
between carbon emissions and global warming.

David A, Bischel
Prasident, CFA

Climate change is a hot topic in social circles, the
media and at universities. Carbon policies are
being debated at global, national and state levels.

Governor Schwarzenegger has assembled a
climate action team to implement global warming
emission reduction programs. He has also taken
a leadership position on environmental issues.
Supporting sustainable forestry in California
is a logical way to help obtain his climate
change objectives and uphold California’s
environmental valoes,

Nobody knows exactly what affect human activi-
ties have on climate cycles. But what is certain is
that sustainable forestry removes carbon from
the air efficiently and effectively. Carbon storage,
or ion, is 4 natural by-product of

For more information on forestry
issues call 877-REPLANT o wisit
www.catforests.org
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sustainable forestry cycles, Sustainable forestry
also ensures that forestland stays forested.

Trees in well-managed forests excel at removing
carbon from the atmosphere. They store it in
leaves, roots and wood fiber. Trees sequester
carbon most efficiently during their peak growing
years. Once they mature, their sequestration rate
slows, though carbon stays trapped in their wood.
Harvesting trees once their optimum growth rates
are achieved maximizes their carbon sequestra-
tion potential, and turning those trees into
products {like lumber for homes) sequesters that
carben for decades if not centuries. Replanting
the forest completes the forestry cycle and
continues the carbon sequestration cycle.

Unfortunately, sustainable forestry in California
faces significant challenges, While California
foresters perform to the highest environmental
standards in the world, duplicative regulatory
processes have inflated the cost of doing business
to the point where private landowners are pres-
sured to sell out and see their land converted to
non-forest uses, A recent study from Cal Poly
University, San Luis Obispo found that forestry-
planning costs have increased 1,200 percent in
the last 30 years. Another Cal Poly study found
that over-regulation has the unintended conse-
quence of encouraging forestland conversion.

Last May, forestry company representatives,
environmental groups, academics and govern-
ment officials met at a conference sponsored by
UC Berkeley and the Pacific Forest Trust to
address the threat of forest loss and fragmenta-
tion, Forest loss in California has implications
far beyond our borders ~ we already import
nearly 80 percent of our wood, and losing forests
means losing an important tool for addressing
atmospheric carbon...and that those forests
wor't be here for future generations, Retaining
aur working forests is an environmental
objective we should alf rally behind.

We should nat shy away from using wood ~ it

is a remarkable renewable resource with environ-
mental advantages over nearly all other building
materials, We should embrace the value of
sustainable forestry as it pertains to global
carbon cycles.

Governor Schwarzenegger has positioned
California to be a leader in addressing climate
change. Policymakers throughout the state
should recognize forestry and working forests
as critical to our state’s economic and environ-
mental wellbeing, and take steps to ensure a
future for sustainable forestry in California. ¥
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professar emeritus of
forest science at Texas
ABM University,
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national Society far
Ecological Restoration,
and visiting scholar to
the Cafifornia-based
Forest Foundation. He
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Calfornia Legisiature
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Committees
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is the executive director
of the Environmental
Literacy Councit He
seceived his doctorate in
environmental science
and engineering from
UCLA.

{Story on Page 14}

is prafessor emeritus of
forestry at the University
of California, Barkeley,
and currant president of
the Saciety of American
Foresters.

{Story an Page 16}

is the coordinator for
Winrock International’s
Ecosystem Services
Group. e launched
Winrock's work on
biomass energy in 1983
and is now responsible
for implementing pilot
projects for the West
Coast Carhon Seque-
stration Partnership
{WESTCARB) funded by
the U.S. Depantment of
Energy.
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University of Washington's
College of Forest
Resaurces and president
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CORRIM research has
been funded by the USDA
Forest Service R&D and
Forast Products Lab, US.
Dept. of Energy, consor
tium members ant
private companies.

{Story on Page 12}

is a co-faunder of
Greanpeace, holds a
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chaired the BC Carbon
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now chairman and
chigf scientist of
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Lid. in Vancouver,
Canada
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is 8 posidoctoral scientist
with the Atmospheric
Chemistry Division of the
National Center for
Atmospheric Research
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{niversity Corporation for
Atmospheric Research
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the National Science
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is a professor of
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Forest Management:

Part of the Climate
Change Solution

TREES ARE THE MOST POWERFUL CONCENTRATORS OF CARBON ON EARTH

his is 2 win-win

situation for both
the economy and the
environment. One of
the best ways to
address climate
change is to use more
waood, not less.

ooden furniture

matle in the
Elizabethan era still
holds the carhon fixed
hundreds of years ago.

By Patrick Moore, Ph.D.

As the world looks for ways to keep carbon dioxide (CO2)
— the greenhouse gas produced by burning fossil fuels —

out of our atmosphere, science tells us managed forests

will play a key role.

Trees are the most powerful concentrators of

Active forest management, such as thinning,

carbon on Earth. Through ph hesis, they
absorb CO2 from the atmosphere and store it in
their wood, which is nearly 50 percent carbon
by weight.

You might be surprised to learn young forests
outperform old growth in carbon absorption.
Although old trees contain large amounts of
carbon, their rate of absorption has slowed to
a near halt. A young tree, although it contains
little fixed carbon, pulls CO2 from the atmo-
sphere at a much faster rate.

‘While it is true that cutting down an old tree
results in a net release of carbon, new trees
growing in their place can more than make up
the difference. And wooden furniture made in
the Elizabethan era still holds the carbon fixed
hundreds of years ago.

Taking carbon out of the air

The relationship between trees and greenhouse
gases is simple enough on the surface. Trees
grow by taking carbon dioxide from the

phere and, through ph is, con-
verting it into sugars. The sugars are then used
as energy and material to build the cellulose and
lignin that are the main constituents of wood.

‘When a tree rots or burns the carbon contained

dead trees, and clearing debris from
the forest floor is very effective in reducing the
number and intensity of forest fires. And the
wood that is removed can be put to good use
for lJumber, paper and energy.

Accounting provides a useful metaphor to
discuss forests and carbon sequestration.
Old-growth forests often have a large “balance”
of carbon that has built up over time in wood
and soil. They are not adding much new carbon
because they are decaying at about the same rate
as they are growing, In financial terms, this is
like a company that has a lot of assets but is
operating on a break-even basis, Young forests
have a smaller balance of carbon compared to
old forests but they are accumulating carbon at
a rapid rate. In that sense they are like an emerging
company that has few assets but is very profitable
and growing rapidly.

The impact of forests on the global carbon cycle
can be boiled down to these key points:

® On the negative side, the most important
factor influencing the carbon cycle is defores-
tation, which results in a permanent loss of
forest cover and a large release of CO2 into
the atmosphere. Deforestation — which occurs
primarily in tropical countries where forests

in the wood is released back to the b

are per ly cleared and converted to



agriculiure and urban settlement - is
responsible for about 20 percent of global

CO2 emissions.!

Om the positive side, planting fast-growing
trees is the best way to absorb CO2 from the
atmosphere. Many countries with temperate
forests have seen an increase in carbon stored

includes New

eden and

in trees in recent years. T1

Zealanid, the United States,
Canada. Plus, using wood sustainably reduces
the need for non-renewable fossit fuels and

materia

eel and concrete - the very

canses of CO2 emissions in the first place.

The good news is that forests in the United States
are net carbon sinks, since annual growth exceeds
annual harvest. We are currently experiencing an
increasc in forested land as forests are being
re-established on Jand previously used for agricul-
ture, Catastrophic wildfires are uncommon in
managed forests, whereas millions of acres of
unmanaged forests burn every year due to exces-
sive build-up of dead trees and woody debris,

How wood stacks up

Every wood substitute, including steel, plastic
and cement, requires far more energy to produce
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than lumber. More energy usually translates into
maore greenhouse gases in the form of fossil fuel

consumption or coment production.

Some activi

s would have us believe using wood
is bad for forests. Yet we are the largest per-capita
consumers of wood in the world, and North
American forests cover approximately the same
area of land as they did 100 years ago. According
to the United Nations, our forests have expanded
nearly 10 million acres over the past decade,
This is precisely because we use a lot of wood,
which sends a signal to the marketplace to grow
more trees to meet demand. This is a win-win
situation for both the economy and the environ-
ment. One of the best ways to address climate
change is to use more wood, not less. Wood is
simply the most abundant, biodegradable and
renewable material on the planet.

It is hard to imagine a more all-purpose, environ-
mentally friendly act than that of contributing to
the number and variety of trees growing through-
out the world. In the age of climate change,

Johnny Appleseed takes on a new meaning.

! tntergovernmental Panel on Climate Change, IPCC
First Assessnent Report Overview, August 1990,

gung forests have

a sialler balance
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like an emerging
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How Forests Can
Combat Climate Change

VITALITY IS THE KEY TO REMOVING CARBON FROM THE AIR

hen the capacity
of old forests o

By John A. Helms, Ph.D.

It is well known that human activities like burning fossil fuels

that pump carbon into the atmosphere are likely contributing

to global warming. While we must seek ways to reduce carbon

pollution there is another approach that, in effect, enables us to

buy time — that is to capitalize on the remarkably efficient

capacity of trees to remove carbon from the atmosphere.

remaove cathon is
measured against
voung forests, old
forests come up shart,
In young forasts, the
uptake of carhon
dipxide greatly
axeaeds the loss.
The reverse can he
true for very old
forests,

In particalar, it’s the young trees and forests that
are most efficient in taking up carbon. Not that
old forests don’t contribute ~ they do. But when
their capacity to remove carbon is measured
against young forests, old forests come up short.

First, though, a little Biology 101: Trees take up
carbon dioxide from the air and return oxygen
in the process of photosynthesis. The carbon is
stored in leaves, branches, stems and roots,
However, trees also respire some carbon dioxide
back to the atmosphere. In young forests, the
uptake of carbon dioxide greatly exceeds the loss
due to respiration, The reverse can be true for
very old forests. This prompts two questions:
Can we enhance a forest’s capacity to store, or
sequester, carbon? And if so, what's the best way
todo it?

The answer to the first question is fairly
straightforward, Increasing carbon storage in
forests goes hand-in-hand with other forest
management goals, such as providing essential
wood products, enhancing watershed health
and maintaining biodiversity across the landscape.
‘What's good for forest health s goed for carbon
sequestration, Active forest management can
certainly increase carbon sequestration,

especially when the carbon forests capture is put
into long-term storage such as in wood
products like lumber for building construction.

So how do we enhance carbon sequestration by
forests? By improving growing conditions,
controlling stand density, increasing tree vigor,
examining the implication of rotation lengths
and encouraging the development of urban
forests. The more rapidly leaves are produced,
the quicker leaf area reaches maximum for that
given site, and the more carbon is taken out of
the atmosphere and stored. The faster a tree
grows, the more effective it is at removing
carbon from the air. Creating ideal conditions
for growing trees also creates ideal opportunities
for carbon sequestration.

As forests become older, the rate at which they
take up carbon dioxide slows and the rate at
which they lose carbon to the atmosphere
through respiration and decomposition
accelerates. However, older forests with many
large trees store more carbon than young
forests. In short, there is a trade off in that
young forests are better at sequestering carbon,
but older forests have higher storage capacity.




Younger Forests, Greater Carbon Sequestration

Carbon sequestration rates for three region/species combination
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Forest management, focused on the goal
The climate-helping character of young forests
should be a boon to society because whether
you're interested in woad production or carbon
sequestration, the forest-management approaches
are similar: you want to increase leaf area,
maintain forest health and accelerate growth.
That means thinning forests to remove the less
vigorous trees, leaving the rapidly growing trees.
Replanting the land with fast-growing, young
trees quickly restores the forest canopy which
ontinues the process of ing carbon.

The same forest-management techniques that
maintain healthy forests and sequester carbon
offer another climate-change benefit: they
reduce the threat of high-intensity wildfires
that release tremendous amounts of carbon
into the air in a single, catastrophic event,

Active active t

To increase the capacity of forests to sequester
and store carbon we need to maintain and
enhance California’s forestland base. We must

© 5 15 25 35 45 S§ 65 74 85 95 105 115 325 435 148 IS8
Year

Source: Stavis and Richards, 2005

recognize the negative effects of loss of forests
to urban sprawl and development. We should
also give careful consideration to encouraging
the conversion of marginal agricultural and
range lands to forests.

Just how forest management can best be deployed
in the effort to increase carbon sequestration is
debatable. Although there’s currently no market
incentive in place to manage forestland to store
carbon, California established the Climate Action
Registry in 2001 and is refining protocols that may
eventually reward forest manageiment activities
that increase carbon sequestration. Without
financial incentives it is unlikely that forests will
reach their full carbon sequestration potential.

But this much is certain: rapidly growing trees
sequester carbon more quickly and efficiently than
old ones. That fact should stay front and center in
policy discussions. If we want to maximize carbon
sequestration and storage, we need forest manage-
ment that results in healthy forests of all ages on
the landscape. That means sustainable forestry and
plenty of young fores

hat's good for

orest health is
good for carhon
sequestration. Active
forest management
gan certainly increase

carbion sequestation,

his much is certain:

tapidly growing
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and efficiently than
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The Unseen Connection:

Building Materials

and Climate Change

INCOMPLETE DATA SKEWS THE IMPACT OF ENVIRONMENTALLY
FOCUSED BUILDING STANDARDS

ou might expect

“green” building
standards to reduce
greenhouse gas
emissions or favor
removing carbon from
the air. But don't
count on it.

o green building

standard today
adequately addresses
the carbon stored in
woed products or the
value in substituting
wood for fossil-fuel
intensive materials.

By Bruce Lippke, Ph.D.

Before you buy breakfast cereal, you have a pretty good idea
of what you're getting. The label on the Wheaties box gives
you information about carbohydrates, saturated fats, calories,
sodium and so on. You may not always choose the healthiest

cereal, but that’s up to you.

“Green” building standards should come with the
kind of label breakfast foods do.

Environmentalists exploiting fears over global
warming have thrust building standards aimed
at “environmentally friendly” design and con-
struction into the limelight. So, you might expect
those standards to reduce greenhouse gas emis-
sions. You might expect them to favor removing
carbon —an element frequently linked to global
warming — from the air.

But don’t count on it. Instead, the few green
building standards that exist today provide incom-
plete data and often reflect more about a sponsor
organization’s agenda than a true scientifically
based environmental footprint. As a result, states
and municipalities that adopt these standards get
a skewed perspective of construction’s impact and
may inadvertently contribute to global warming.

That'’s where life-cycle inventories and assessment -

(LCH/LCA) comes in, or should.

Seeing the bigger picture

LCT essentially measures all inputs and outputs for
every stage of processing a building material from
origin through construction, producing a compre-
hensive set of data. LCA aggregates the data into
key environmental risk indices like global warming
potential and water pollution.

By comparing building assemblies using different
products and manufacturing processes, LCA makes
clear the trade-offs between one building material
and another. It measures the environmental effects
of each material from forest management or extrac-
tion to product manufacturing, transportation,
building use and final disposal or recycling.

Lacking sufficient information, some green
building standards promote the use of non-

ble resources over bl even
when they consume much more fossil-fuel energy.
An LCA shows that using steel and concrete results
in more greenhouse gas emissions, more energy
consumption, and greater water quality degra-
dation than using wood.

Measuring wood’s performance

Recent work by the Consortium for Research on
Renewable Industrial Materials (CORRIM)
compared steel, concrete and wood in residential
home construction. In Minneapolis, 2 wood frame
house was compared to a steel frame house.

In Atlanta, wood was compared to concrete, The
study found that using steel in the above-grade wall
generates 33 percent more greenhouse gas emis-
sions than wood, and concrete 80 percent more.

In fact, wood outperformed steel in terms of
greenhouse gases, energy use, air and water



emissions. The wood wall cutperformed concrete
in all measures except water pollution, which
showed no difference.

A closer look at greenhouse gases reveals wood's
unique advantages in addressing global climate
change, Trees remove carbon from the air {first posi-
tive impact) and store it in long-lived wood prod-
ucts {second positive impact). Futhermore, wood is
used to generate clean energy in biomass or cogener-
ation facilities {third positive impact). Already, the
majority of energy used in wood processing is
generated from wood residuals like bark.

Using wood products reduces the need to burn
fossil fuels for concrete and steel products, which
reduces the amount of carbon released into the
atmosphere (fourth positive impact). Forests can
also be regenerated, so while much of the carbon
from a harvested forest remains sequestered in
wood products, growing new trees takes more
carbon out of the air (fifth positive impact).

In contrast, using steel or concrete depletes a non-
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Understanding the Value of Wood

Environmental performance indices for above-grade wall designs.

replaceable resource and emits greenhouse gases.

Yet, there is an apparent anti-wood bias in some
green building standards.

st - 3 tysis, long-t N

No green building standard today employs LCA,
nor do they adequately address the carbon stored
in wood products or the value in substituting
wood for fossil-fuel intensive materials. Adopting
LCA, now up for consideration, would require a
dramatic overhaul of curremt rating systems,

Sustainable forest management leverages a
renewable resource and reduces greenhouse gas
emissions. CORRIM's rescarch further shows that
forest management can be adapted to maximize
carbon sequestration. For example, intensive
forest management that can grow more wood on
shorter rotations rather than longer intervals

Shorter Rotations, More Carbon Sequestered

Average annual carbon in forest, product, and concrete substitution pools for
different rotations and specified intervals.
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between harvesting can sequester more total
carbon over time. Frequently trapping carbon in
wood products can capitalize on young trees’
rapid growth (o sequester carbon and more
quickly create opportunities to replace the use

of fossit fuel-intensive building materials like
concrete or steel.

Ignoring the carbon stored in wood products and
the impact of non-wood substitution can result in
misteading building guidelines, flawed poli
and unintended environmental consequences.

‘The core problem with green building standards
today is insufficient or skewed data. They miss the

mark on greenhouse gas emissions. LCA can
address this problem.

s tike the cereal box label: you need to know what
you're getting before you choose. When energy
consumption labels were put on refrigerators,
units with low efficiency were driven out of the
market quickly. LCA offers the chance to make an
informed decision when designing building
components and selecting building designs.

The complete CORRIM study is available online at:

wiw CORRIM.com
‘ .‘&z‘
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Beyond Reducing
Emissions

FORESTS CAN PLAY A LARGER ROLE IN ADDRESSING CLIMATE CHANGE

By Kenneth Green, Ph.D.

immetiate . . .
e immediate When it comes to global climate change, we know the basic

storing of sathonin | dynamic — the climate is an ever-changing system that has
wood products and recently entered a warming period, and human activities such
as greenhouse gas emissions and land use changes are likely
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That ignorance should spur a broad range of
explorations to determine the full spectrum of
our policy options.

Unfortunately, rather than asking hard questions
and looking even-handedly at a range of both
interceptive and adaptive options, the over-
whelming focus of climate change discussion has
focused on the idea of reducing greenhouse gas
emissions. Far less attention is paid to options that
pull greenhouse gases out of the air (called
sequestration), or finding ways to adapt to climate
changes at the local level, We need to go beyond
the current tunnel-vision approach that examines
one element of the climate change equation
{greenhouse gas emissions) without considering
the factors that affect it. To that end, let’s look
outside of the “reduce emissions” box and tatk

about the “pull the carbon out of the air” approach.

Numerous research studies have shown that
forestry holds excellent potential for removing
carbon from the air. When trees grow, they ab-
sorb carbon dioxide (CO2) from the
atmosphere and separate the carbon atom from
the oxygen atoms through photosynthesis. The
tree returns the oxygen to the atmosphere but
uses the carbon to build its own structure in the
form of wood fiber, roots and leaves. Healthy,
rapidly growing forests function as efficient air
cleaners and carbon holders, constantly adding
wood fiber and releasing oxygen.

‘Wood also continues to store, or sequester,
carbon long after trees have been harvested.
The carbon stays trapped in the wood, locked in
the lumber, furniture or paper product the tree
becames. In California, about 70 percent of the
carbon in every log brought to a sawmill is
sequestered in wood products.

This simple fact has been too frequently
overlooked in climate change discussions.
According to researchers, failure to account for
the long-term storage of carbon in wood-based
products has caused overestimates of worldwide
CO2 emissions by 10 percent.

Action beats preservation

To fully understand the forest’s role in carbon
sequestration, we must consider the potential
energy-saving and product-storing impact of
actively managing forests rather than simply
“preserving” them as they are. All forests

sequester carbon, but not equally.

Compared to simply preserving a mature forest
as it is, the use of advanced forest management
techniques ~ including forest thinning, “stand”

T SR e R
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improvement, fire protection, competition
control and pest management - can enhance the
removal of carbon dioxide by improving forest
growth. Over the long haul, such practices can
sequester more carbon in forests, displace more
non-renewable fossil fuel energy, and store
greater amounis of carbon in products than
simple forest preservation alone can.

According te the USDA Forest Service, managed
forests in the United States remove approximately
310 million metric tons of carbon, or 17 percent
of U.S. greenhouse gas emissions, per year. This is
equivalent to removing the carbon dioxide
emissions from 235 million automobiles on the
road per year.

More aggressive forest management could
subtract even greater amounts of carbon,
Managed forests provide beneficial growing
conditions and efficient carbon sequestration.
Furthermore, tree harvesting essentially transfers
the carbon from ane “pool” — the forest poof — to
another — the product pool — where it can stay for
hundreds of years. Post-harvest replanting starts
the cycle over again, Through sustainable forestry,
asingle land mass can provide a continual,
effective source of carbon sequestration.

The immediate storing of carbon in wood
products and young forests, the reduced risk of
wildfire on managed land, and clean energy
production potential, all highlight the potential
value of forest management in addressing globat
climate change.

Multiple options, maximum value

There are many different approaches that we might
take to the question of manmade climate change —
it’s not a one-dimensional issue, We could choose
to reduce greenhouse gas emissions, or pull carbon
dioxide out of the air through sequestration
processes, or focus on adapting to the change that
we already think is waiting in the climate pipeline,
or we could look at “all of the above”

Policies aimed at affecting global climate change
will inevitably involve trade-offs ~ ecosystems and
economic systems are inexorably linked. Looking
atonly one part of the picture (greenhouse gas
emissions) while giving short shrift to options
Tike forestry-based sequestration is likely to lead
society to make policy decisions that are
ultimately less effective, and wasteful of the
resources that we need to continue building
prosperity around the world.

The opinions expressed here are solely those of the author.

Yood praducts provide long-
rhion sequéstration.
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Address Air Pollution
at its Roots

MANAGED FORESTLAND CAN HELP CLEAR THE AIR

California Forests interviewed Gabriele Pfister, Ph.D. Following is a text of her remarks.

Scientists know that when forests burn, air quality suffers.

The summer of 2004 provided a unique opportunity to see

just how badly.

Phato caurtesy of Alaska Division
of Forestry

hen a farest
isn't burning,
it's helping to clean
the air,

of managing
forests, leaving
them to grew
overcrowrad, invites
shart and fong-term air

guality degradation.

That year, particularly intense wildfires blazed
through Alaska and Canada, driven by unusually
warm and dry weather. For more than two
months, wildfires burned more than 11 miltion
acres and spewed as much carbon monoxide
into the air as all the cars and factories in the
continental United States combined in those
same months.

The same wildfires increased ground-jevel ozone
by up to an estimated 25 percent in parts of the
northern United States and 10 percent as far
away as Europe during intense burning.

Poor air quality aggravates asthma and leads to
other ailments. Carbon monoxide can cause
nervous system and brain damage. Ozone irri-
tates the eyes, nose and respiratory systems and
may increase the risk of heart attack.

If we really want cleaner air, we must under-
stand where pollutants come from and how they
interact with our atmosphere, then address air
quality threats at the source.

Capitalizing on a scientific opportunity

‘The International Consortium for Atmospheric
Research on Transport and Transformation
(ICARTT) study conducted during the time of
the Alaskan and Canadian wildfires captured
uniquely comprehensive measurements of the
effect of catastrophic wildfires on air quality.
Using sateilite, air- and land-based monitoring
technology, this campaign traced wildfire
plumes throughout North America and all the

way to Western Europe. Those efforts are
helping researchers to distinguish wildfire pollut-
ants from other pollutants and study the impact
these fires had on atmospheric composition.

Human activities like burning fossil fuels
account for major contributions to the elevated
poll levels in the atmosp} and reducing

fossil-fuel emissions is a necessary step toward
better air.

Wildfire smoke releases similar pollutants as
antomobile tailpipes, and millions of acres of
forestland burn every year in North America.
‘With wildfires, reducing pollution at the source
is feasible and can have doubly positive effects
on atmospheric carbon concentrations, When a
forest isn't burning, it’s helping to clean the air.

Forest vegetation removes carbon dioxide from
the air through photosynthesis. Trees store the
carbon as wood fiber and release oxygen to the
air. Trees also capture trace elements of other
gases that if left in the atmosphere can contribute
to poor air quality.

Whereas a healthy forest stores carbon, wildfires
release carbon. When the forest burns, all of the
carbon that was trapped in the wood is released
in one massive outburst, Chemical reactions in
the smoke trigger ozone production, and ash can
fill the sky for hundreds, even thousands of miles.

Eventually, the carbon released in wildfires will
be offset by the up-take during forest re-growth.
But in the near term, the massive release of



carbon in a fire can throw natural systems out of
balance ~ an effect made worse because many
unmanaged forests in the West have become
overcrowded. Human fire suppression efforts
have put out natural fires that would have
thinned the forest for a century. That extra forest
fuel contains extra carbon.

Hands-an approach can help air quality

Managing a forest can reduce fuel Joads and the
frequency of catastrophic fires. It simultaneously
prevents the mass-release of carbon and acceler-
ates the absorption of carbon from the air by
growing trees and producing wood products
that store carbon long-term,

Not managing forests, leaving them to grow over-
crowded, invites short and long-term air quality
degradation, Here’s why: Catastrophic wildfires
can pour thousands of tons of trace gases and
particulate matter into the air. Carbon dioxide
and other gases emitted by fires (e.g. methane)

or produced from fire emissions {e.g. ozone) are
greenhouse gases and contribute to an increase
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in global temperatures, which, in turn, could
lead to more droughts, thus increasing the inci-
dent of wildfires in boreal forests.

Actions after a fire can have an impact on air
quality. Private forestland managers replant after
fires to accelerate the return of a healthy forest.
Much eharred public forestland goes without
reforestation, According to a 2005 survey by
The Forest Foundation, only 28 percent of
California’s severely burned national forestland
in 2001 has been replanted, and only 43 percent
will ever be replanted. Replanting a burned
forest prevents the landscape from turning to
brush fields or rangeland, both of which store
far less carbon than a thriving forest.

‘While we look for ways to reduce emissions
from our freeways and factories, as we must to
conserve a healthy environment, we might also
want to consider ways to neutralize the impact
of similar emissions from wildfires. Managing
forestland so it stores carbon rather than mass-
releases it, so trees grow rather than burn, could
help us all breath a little easier. §

e msvtassscssinsen,




153

CALIFORNEA

FORESTS

& must keep

qur forests more
open te mimic the
way they iooked
when the climate
was hotter and
{ow-level fires mare
fraquant,

Global Warming, Ice Ages

and Forests

FORESTS CHANGE WITH THE TIMES, AND ENDURE

By Thomas M. Bonnicksen, Ph.D.

We live in an Ice Age. You may find this surprising because

most people think our climate is stable and warm, and the Ice

Age is just something that happened long ago. Think again.

Mile high sheets of ice slid southward 17 times
during the last 1.65 million years. Each time
they melted as the climate warmed, then they
returned. Together these warm and cold periods
form lee Ages.

Cold periods lasted about 100,000 years and
warm periods lasted up to 20,000 years. The last
cold period was the Pleistocene. We live at the
end of the most recent warm period; the
Holocene, which counterintuitive as it may
seem, is still part of an Jee Age.

We know that Eartl’s surface temperature
increased 0.5 — 1 degree F in the last century.
‘We also know that atmospheric carbon dioxide
(CO02) has increased 31 percent since 1750,
although how much comes from human activity
is uncertain. Finally, we know COZ2 is a green-
house gas that can trap heat in the atmosphere.
Many people then jump to the conclusion that
CO2 emissions from burning fossil fuels are the
primary cause of global warming. They may be
right, but they also may be wrong. Just becanse
two things happen at the same time doesn’t
mean one causes the other.

No single influence

We cannot isolate one cause of global warming
since many natural forces and human activities,
including today’s unnaturally large forest fires,
influence earth’s climate in unpredictable ways.
As the Environmental Protection Agency (EPA)
points out, “scientists think rising levels of green-

house gases in the atmosphere are contributing
to global warming; but to what extent is difficult
to determine.”

So many things influence earth’s climate that
temperatures rise and fall in short irregular
cycles even within long cold and warm periods,
Earth has experienced cold snaps as it has
warmed, spikes in temperature as it has cooled,
and extended periods of extreme temperatures.
Earth’s climate is never stable and neither are
forests. The forests we see today seem permanent,
but science shows that they have assembled from
tree species that moved from place to place in
response to climatic changes.

Roughly 12,900 years ago, for instance, earth had
been warming for thonsands of years when tem-
peratures dropped back to full glacial conditions.
This event, known as the Younger Dryas cold
period, lasted 1,300 years. Then the warming
trend abruptly resumed.

Some 9,000 years ago, during the Holocene
Maximum, temperatures rose to 4 degrees F
warmer than today. Many meadows went dry in
California’s Sierra Nevada and lake levels dropped
throughout the West. The drought also robbed
the Great Basin of much of its moisture and
previous Ice Age lakes disappeared.

This Great Drought, which lasted 4,000 years,
profoundly influenced people and forests
throughout the world. For example, Paleoindian
tribes in eastern North America thrived because
nut-bearing trees such as oak, hickory, beech,




and chestnut expanded their range while people
wha lived on the Great Plains suffered. This also
was the time when thick forests of Douglas fir,
western hemlock, and alder spread over vast
areas in the Pacific Northwest.

Middle-age warmth

Global temperatures have dropped and risen
many times since the Great Dronght. The
climate grew significantly warmer during the
Medieval Warm Period that extended from AD
500 to 1300. As a result, foxtail pine moved
higher into alpine areas of the Sierra Nevada
and fires doubled in frequency in Giant Sequoia
farests, Forests were open then and frequent,
low-intensity fires kept fuel to a minimum.

Temperatures plummeted again in AD 1450,
taking the world into the Little Ice Age, which
ended about 1850. This cold period forced fox-
tail pine to lower elevations in the Sierra Nevada
while eastern hemlock and white pine did the
same in the White Mountains of New England.

What history teaches
The climate may again be shifting to a tempo-
rary warm period. If so, we must learn from
history and expect warm climate species, such as
ponderosa pine, to expand their range. Likewise,
we must keep our forests more open to mimic
the way they looked when the climate was hotter
and low-level fires more frequent.

A historical perspective can help guide manage-
ment that makes productive use of forest
resources and reduces the incidence of high-
intensity wildfire. Rather than ignore climate
change and corresponding changes in forests,
we ought to use our technology and insight to
adjust to a warmer climate. Embracing a eycle of
harvest and replanting over one of catastrophic
fire, flood and mud, which has become preva-
lent, would be a step in the right direction.

Earth is warming, but continental glaciers will
return. Unfortunately, science can’t tell us how
warm it will get or when it will grow cold again.
But one thing is certain; we must live with the
climate we have. Managing forests to conserve
resources and prepare for anticipated climate
change seems more than prudent - it seems the
obvious choice, &

foure e shiftsto g
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Clean Energy Offers too
Much Potential to Ignore

CAN WE MAKE BIOMASS CREDITS WORK?

or mechanical
¢ thinaing o
hesome @ source of
hiomass ensrgy fuel,
alternate revenue
streams must e
estahlished to pffsat
the costs.

¥ Burming biomass material
ean produce clean energy and

help reduce carbon emissions.

By John Kadyszewski

America will continue to burn fossil fuels for the foreseeable
future even though their emissions increase carbon dioxide
concentrations in the air and may contribute to global climate
change. But if we focus efforts elsewhere, burning biomass may
be able to remove carbon dioxide from the air and prevent
carbon dioxide from being released into the atmosphere.

Biomass energy is widely used by forest
products companies to meet internal energy
needs, and a few independent plants supply
power to the electric grid. Cost considerations,
however, have prevented biomass energy
production from becoming widespread. But
what if crediting biomass energy for its value in
reducing carbon emissions and its value in
reducing wildfire risk could turn that around?

Limited use, vast potential

Biomass energy is produced through the con-
trolled burning of organic material. It has a “net
zero” carbon impact because it releases the same
amount of carbon as the plant removed from the
atmosphere when it was growing. The carbon
released can be replaced by re-growing organic
material. Wood residues from timber harvesting,
or waste from wood products manufacturing,
can be turned into biomass energy.

So, too, can the excess trees that now crowd
many unmanaged lands. Natural fire has been
suppressed for so long that many unmanaged
forests have grown dense with material that
would have been burned off with more frequent,
lower intensity fires. In California, according to
the USDA Forest Service, some 8 million acres
and more than a thousand communities face a
serious threat of catastrophic wildfire.

Can forest management provide the biomass
necessary to reduce carbon emissions and reduce
wildfire risk at the same time?

Tt won't be easy. Most thinning efforts face signifi-
cant regulatory and economic challenges. The
fuels that must be treated — small trees and brush
that can quickly carry a fire into tree crowns ~ have
ligtle or no economic value. Prescribed burns ~
intentionally set fires aimed at reducing fuel loads
—rep the Jeast expensive fuel

option, though in many cases, forestlands are too
crowded to allow controlled burns. Mechanical
thinning can be effective, but is expensive.

Harvesting some larger trees can help offset
some costs, but for mechanical thinning to
become a source of biomass energy fuel, alter-
nate revenue streams must be established to
offset the costs of collection and transportation.
More than half of California’s biomass energy
facilities have closed since 1990, increasing the
cost of getting fuels to the plants that remain.

The carbon dioxide reducing benefit of biomass
energy may provide the answer. Not only can
removing accumulated fuels from the forest
floor reduce catastrophic fires and the emissions
they produce, but using that fuel to increase the
production of biomass energy can reduce the
need to burn fossil fuels for energy.

Addressing an immediate need

California faces the challenge of meeting the

energy needs of a rapidly growing population.
Continued on Page 22
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Bringing Carbon Buyers
and Sellers to Market

OBSTACLES ABOUND, BUT MARKETS HOLD POTENTIAL

By David Sunding, Ph.D.

Ask any inventor: Thinking up a workable idea is one thing.
Marketing it in a meaningful way is another. It’s the
difference between, say, having the blueprints for the
internal combustion engine and an assembly line ready to

roll out a fleet of Model Ts.

The carbon market is in a similar situation.
‘We know that sustainable forestry can help lower
atmospheric carbon levels, a stated goal for those
concerned with global climate change. Well-
managed forests flush with rapidly growing trees
remove {or “sequester”) carbon quite efficiently,
But we don’t know yet whether markets can be
established in this country to provide any
economic incentive to do so.

Trading carbon credits might work, the idea is
straightforward. If a company wants to build a
new power plant that would result in X amount
of carbon emissions, for example, it could offset
those emissions by buying credits from another
company with the means of sequestering the
same amount of carbon in trees or other sources,

In Europe, carbon trading is already being
practiced. C s of the Kyoto A

the first multi-national attempt to limit carbon
emissions, established protocols for companies in
ratifying nations to openly trade carbon credits.
And while the Agreement has proved contro-
versial in the United States and elsewhere,
interest in developing domestic carbon markets
is gaining momentum.

In fact, some carbon trading efforts are
underway, but prices and limitations make it
hardly worth the effort.

Getting out of the gate

Why the challenge? Complexity is the main
culprit. Markets require established definitions,
baselines and enforcement mechanisms ~ features

nissing from the relatively new practice of
commercial carbon sequestration. Much of the
accepted science in the field comes with margins
for error as high as 40 percent,

Truth is, carbon sequestration is difficult

to measure. The amount of carbon being
sequestered is not obvious, nor is the length
of time the carbon is being sequestered.

Exactly what level of credit to grant for various
activities isn’t obvious, either. One school of
thought says that credit should be given for
actions that decrease net carbon emissions. But
what about companies that already sequester
carbon efficiently? They would receive no reward
for their actions under such guidelines. The same
is true for energy producers using comparatively
“clean” technologies.

No company that helps reduce net carbon
emissions should be ignored. California
companies that practice ble forestry,
for p q tremendous

of carbon — and do so very efficiently - by
optimizing tree-growing conditions on their
lands. Unless these companies are “grandfathered”
into any market agreements, they would forgo
any benefit for what are extremely positive
actions. If you are already sequestering carbon
efficiently, your potential to provide a significant
difference over “business as usual” is very slim.

These challenges, however, shouldn’t prove
insurmountable. Markets, once established,

Continued on Page 22
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plywood manufacturer
in the world to carry
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the Sustainable Forestry
Initiative Program® label.
This label on hardwood
plywood manufactured in
our Grants Pass and Medford,
Oregon facilities indicates that
we have been independently third-party certified by
PriceWaterhouseCoopers to be in conformance with the
SFI® Label Use Requirements.

Qur softwood plywood, particleboard, and softwood
veneer are also certified to use the SFI® label.

The raw materials for all of these products come from
our forestlands in Northern California where we have been
a full participant in the SFI* program for many years.

A wadition of sustainable forestry and certified products
is a tremendous source of pride at Timber Products Company.

6 Timber Preducts Company
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FORESTLAND MANAGEMENT

CALISORNLA

FORESTS

Clean Energy Offers too Much
Potential to Ignore
Continued from Page 20

Importing energy from fossil fuel sources only
increases carbon emi Under such circumstance:
meeting more of that need in-state with biomass
energy not only reduces emissions but can produce
economic benefits.

The chall lies in establishi 1 value for
sequestering carbon and lowering carbon dioxide emis-
sions. Some programs aimed at doing that are in place
in the United States, but it is a small market, with few
transactions and at prices too low to provide any real
economic motivation to reduce carbon emissions,

But the concept ~ deriving value for having a positive
impact on airborne carbon — holds promise.

Developing a system where credit is given for imple-
menting a forest management regime that reduces
the incidence of catastrophic fire should be encour-
aged as policies to address global climate change are
created. Combined with a credit for displacing the
use of fossil fuel-based energy, such a system might
allow our forest resources to be more widely deployed
in efforts to combat global warming.

We have the ability to manage forests to further
reduce the amount of carbon in our air. We mast
find econotnic incentives to make it happen.

Bringing Carbon Buyers and Sellers to Market
Continued from Page 21

ultimately bring efficient solutions. They are certainly
preferable to more government regulation and
mandates. Command-and-control approaches tend
to be ively ient, and they likely would
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make it more costly to reduce net carbon emissions.
California may have sufficient economic clout to

be a leader in establishing domestic carbon markets.
While high real-estate values and costs of doing
business may put California companies at a
disadvantage, there are advantages to taking a
leadership role and encouraging markets to develop
sooner rather than later. Once markets are estab-
tished, the expertise companies develop becomes
marketable, transferable knowledge.

1 the cost of sequestering carbon in forests or
through other means provides a financial incentive
to other methods of reducing net emissions, carbon
markets could flourish. It’s too soon to tell for sure,
but forestry and other land-based sequestration
possibilities look promising. 5
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u might be surprised

to leam young forests
outperform old growth in
carbon ahsorption. Old-growth
forests do not add much new
carbon because they are
decaying at about the same
rate as they are growing.
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forests goes hand-in-hand
with other forest management
goals. such as providing
essential wood produgts;
enhancing watershed fiealth,
and maintaining hiodiversity
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forest management can
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Mr. Haass. Congressman, I think you are onto a big topic. One
of the cheapest, potentially, and certainly most available aspects or
dimensions of a climate control policy has got to be to encourage
forestation [——

Mr. WALDEN. And proper management.

Mr. Haass. Discourage deforestation. We should be looking at
our aid policy, what sort of practices in places like Brazil, Indo-
nesia, and the rest that we encourage. It is also going to have a
big impact on whatever takes the place of Kyoto. One of the
failings of the existing global approach is it couldn’t figure out how
to factor in essentially benefits or premiums for sinks. We need to
think when we come up with a post-2012 global framework how is
it we essentially incentivize and reward those.

Mr. WALDEN. Let me interrupt because I will run out of time
here. I wish we had hours to do this. I would be happy to meet
with any of you individually. I also think we ought to go to a label-
ing system so consumers know when they buy a product what kind
of carbon tradeoffs. Because I think American consumers, like most
of us if not all of us on this panel, want to do the right thing.

Mr. HaAsS. Home Depot would agree.

Mr. WooLSEY. Congressman, the point you made about the right
kind of management of the forest being compatible with the pro-
duction of fuel is exactly right. It is in the forest so you don’t get
bonfires and forest fires. Then that cellulosic biomass can either be
used to produce ethanol, produce methanol if you gasify it, and
used to produce renewable diesel in thermal processes. There are
lots of ways to get at it. I think it is a very positive direction.

The CHAIRMAN. The gentleman’s time has expired. The Chair
recognizes the gentleman from Connecticut, Mr. Larson.

Mr. LARSON. Thank you, Mr. Chairman. Mr. Chairman, before
you start the clock on me, just a procedural question.

The CHAIRMAN. Hold on that clock.

Mr. LARSON. Given the time limitations that we have, would it
be possible, especially for a number of the panelists who would like
to respond further to an issue, that once posed a question that
would require, as I am sure some of my questions will, further ex-
pansion, that they be able to submit to the committee further ex-
planation on what their answer might be.

I am not specifically referring to Mr. Haass, but I know he want-
ed an opportunity to be able to elaborate on what oftentimes in
terms of yes and no questions become very problematic. You ought
to have that opportunity for the committee, and I would like to be
the beneficiary of that.

The CHAIRMAN. I think, without objection, we will allow each of
the witnesses to elaborate on any one of these points that they
would like to, and put it in the record without objection.

I now will recognize the gentleman from Connecticut for 5 min-
utes.

Mr. LARSON. With that I have four specific questions that I
would like to ask. One of them deals with the Kyoto Accords. The
other deals with the establishment of financial platforms. The third
deals with hydrogen fuel technology and its relationship to nuclear.
And the last deals with a carbon tax.
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Let me start with, first and foremost, with Kyoto. In the opinion
of the panelists, if you were advising the Bush administration,
should we have pulled out of the Kyoto Accords? I realize it is
longer than a yes or no answer. If you could give me a yes or no
answer.

General SULLIVAN. It was not a part of our group, although what
I certainly feel and I think what we feel as a group is we need to
be participating in follow-on to Kyoto, any international organiza-
tion that is addressing these issues.

Mr. LARSON. Mr. Haass.

Mr. Haass. Kyoto itself, I would argue, is deeply flawed, but the
United States ought to be a full participant in its follow-on.

Mr. LARSON. So you would have advised to follow up and stay
with it.

Mr. Haass. Pardon me?

1\1[11". LARSON. You would have advised the administration to stay
with it.

Mr. Haass. To continue talking about the issues but not to ac-
cept the specifics of the Kyoto framework.

Mr. PopE. We went it alone on Kyoto, we were left alone in Iraq.

Admiral McGINN. I think beyond Kyoto is where we need to go.
There are some downsides to Kyoto that would limit its positive ef-
fect, but I think we definitely need to be leading in these issues
and international forums and treaties.

Mr. WOOLSEY. The cap-and-trade system has worked well for sul-
fur dioxide in the United States. The international market makes
it a lot more complex, but either a carbon tax or carbon cap on
trade along the lines of Kyoto, modernized and updated, is going
to be essential to getting at coal’s contribution to global balance
warming initiatives.

Mr. LARSON. Are the Kyoto Accords and pulling away from the
nuclear testimony ban treaties and the whole notion of a policy of
unilateralism a wise position for the country to continue to follow,
especially as relates to national security? Start with you Mr. Wool-
sey.

Mr. WooLSEY. Well, it is an intricate question, Congressman. Let
me say that moving to nuclear power as an alternative to coal
internationally creates huge problems, because the international
arms control regime for all of this doesn’t work. It doesn’t bar coun-
tries from getting into the fuel cycle. And as a result, we could han-
dle substituting for coal with nuclear power in the United States
if we could ever figure out where to store waste, politically. But
from the point of the view of the world moving toward nuclear
power, we would have to have a completely different kind of inter-
national treaty regime than we have now in order to keep that
from adding to proliferation.

Mr. LARSON. Admiral.

Admiral McGINN. I agree with Mr. Woolsey.

Mr. PoPE. So do 1.

Mr. LARSON. Mr. Haass.

Mr. HaAss. Global problems require global solutions. Climate
change is one of the quintessential global problems. We are going
to have to be involved in it, in part if we want others like China
and India to be full participants as well.
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Mr. LARSON. General.

General SULLIVAN. Mr. Congressman, I served during the Cold
War. The bulk of my time in the Army was during the Cold War.
This Congress spent billions, trillions, on the Cold War. We were
able to succeed, however you define success. That was a conflict
which we managed.

In my view we are involved in an issue here, you are discussing
here where we could have a climate change or any number of
things happen, and I think we need to have an effort which is
equally as global and serious here in the United States. I believe
that the security of the United States is at risk on some of these
issues.

Mr. LARSON. Because my time is about to run out, two-part ques-
tion with regard to both financial platforms—several of which have
been discussed—in terms of the standards that are going to be
needed, and where is the funding going to come from, and what
kind of incentives either through the tax base that would inspire
entrepreneurialism, as Mr. Inslee talked about, or in the article
that the Chairman started at the very start of this, referring to
Thomas Friedman, after he went through a very lengthy article
concludes by saying this, essentially; that if we are not willing to
focus on some kind of carbon-related tax that directly provides the
fencing-off of dollars that will go to directly assist the goals that
many of you have outlined from a national security perspective, et
cetera, we will not be able to move forward. It is just all folly and
discussion.

Your comments.

Mr. HaAsS. There is going to have to be—if there is going to be
a global approach here—either a carbon tax or a cap-and-trade sys-
tem or some hybrid involving the two, and the good news is there
is 4 years or so to work that out on a multilateral basis. But first
we, ourselves, the United States, I think also have to figure out
what we are prepared to support.

Mr. POPE. You can do this either by taxing carbon or by selling
the permits in a cap-and-auction system. Either one generates
enormous revenues by getting people to stop doing bad things, and
enables you to lift taxes which are discouraging people from doing
good things like employing people.

Mr. WOOLSEY. A carbon cap-and-trade is essential, or a carbon
tax or some combination, but it will not solve the oil problem. Oil
is over 40 percent of the world’s emissions of carbon, and you do
not affect oil substantially at all, and especially because we only
make 2 percent of our electricity from oil today. So oil is a separate
issue. One has to deal with it separately. Carbon cap-and-trade
won’t solve it.

Admiral McGINN. Carbon tax or cap-and-trade is very much
needed. Take a look at the Chicago carbon exchange for the mar-
ketplace dynamics. The marketplace and industry are looking to
the United States Government for some leadership in this regard.
They want to get out of the uncertainty and get on with deploying
the right kind of technology and process.

The CHAIRMAN. General Sullivan, do you want to have the last
word on that?
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The gentleman’s time has expired. The gentlelady from Michi-
gan, Mrs. Miller.

Mrs. MILLER. Thank you very much, Mr. Chairman. I just think
this has been a fascinating discussion and a very, very interesting
and challenging issue. And I am really very hopeful of the work
that can come out of this committee with the kinds of questions
that have been asked. And, again, in full disclosure here, I do live
in southeast Michigan, and I represent the domestic auto industry
in a very big way. It is literally our lifeblood there in Michigan, and
we do feel sometimes as though we are under attack. And I guess
what I want to say here is that we want to be partners, not adver-
saries, in getting to where we all want to be.

And I would mention here, as has been mentioned by many of
the witnesses, about 90 percent of all of the transportation modes
are because of our reliance on oil, whether that is cars or vehicles
or rail or aviation. And if you look around the globe and think
about how some of the other nations are dealing with the challenge
of climate change or their energy needs—I mean you have in
Brazil, which is always highly touted about them using such a high
percentage of ethanol—and then you can go over to Europe and it
is interesting to note at this time, they still have voluntary man-
dates—they have no mandates, it is voluntary on their vehicles
there. And even though they have small vehicles, in a lot of ways
there are incentives, of course, because of their very high tax on
gasoline, et cetera. Drive by any of those beautiful buildings and
they are all various shades of gray because of all the emissions that
have happened in Europe. And, in fact, what they are doing in Eu-
rope is really focusing on aviation as a huge part of climate change,
although that is only about 3 percent, they will tell you, of what
is happening in regards to pollution.

They are now talking about emissions trading and everything
else for aviation for all of the links, and I am not quite sure how
all of that is going to work. But I would say this: There has been
a lot of talk about utilizing new technologies, et cetera, how the
government could help with hydroelectric, how the government
could help with coal, better clean-burning coal, et cetera. And I am
just wondering whether or not, when you look at an industry like
the domestic auto industry that spends probably more on R&D
than any other industry in the nation, and yet we are under the
microscope again to continue to do a number of things, do any of
you have any comment, or do you think that the Federal Govern-
ment has any role to play in assisting the domestic auto industry
with R&D for various types of very creative kinds of things that
they are coming out with now? You can think about the Chevy
Volt, the plug-in Chevy Volt that was just showcased at the North
American International Auto Show, or the Ford edge, or some of
these different kinds of:

In other words I would say this: When you look at, for instance,
lithium ion batteries, and we see that the Japanese are about to
have a corner on that market, and why is that? They are being as-
sisted by their government. Is there any role for the Federal Gov-
ernment to assist the domestic auto industry, which by any defini-
tion is absolutely struggling now?
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Again, we want to be proactive about it. I think we are. And I
guess I would also like to comment, again, Mr. Chairman, as we
are thinking about field hearings, that I would like us to consider
coming to Detroit.

Mr. PoPE. Let me respond to that by saying that I believe that
if we want to enable the American auto industry to be a viable vi-
brant partner in the future, we need Federal assistance, and we
need a national compact between the Federal Government and the
auto industry. We don’t just need help with R&D. The auto indus-
try actually needs help to accelerate the turnover of old infrastruc-
ture.

The American auto industry faces much higher interest rates
than its foreign competitors. The American auto industry has very
serious legacy costs, which Germany and Japan do not have. And
we need to cut a bargain in which the auto industry commits to
help the Nation solve its global warming and oil dependence prob-
lems and the Nation commits to help the auto industry modernize
and become competitive if we are serious about having an Amer-
ican auto industry, and I think we have an obligation to do so.

Mr. WooOLSEY. Congresswoman, I think this is a very important
subject, and I believe that there is definitely a Federal role, but the
Federal Government has not done this well in the past. One thing
it has done, for example, for the last number of years, is encourage,
with a great deal of resources, hydrogen fuel cells for family auto-
mobiles. This is, as far as I am concerned, one of the most expen-
sive, most wasteful, and least desirable innovations in transpor-
tation in a long time. Not only to make this work does one have
to bring the cost of fuel cells down by a factor of 40 to 50, and one
would have to figure out a way to have a nationwide distribution
system that one former Republican Secretary of Energy told me
would be at least a trillion dollars’ worth of family fueling stations,
but one has to get away from the problem that by changing from
natural gas to hydrogen, one loses about a third of the value of the
energy, and by changing from electricity to hydrogen back to elec-
tricity again, one loses about three-fourths of the energy. One can
put the electricity in the car in the first place as a plug-in hybrid,
als you said, or one can put the natural gas in the bus in the first
place.

So for the Federal Government to get into something and say
this is the solution, this is the single solution, its history has not
been good. I think it would have to be something like Sima Tech,
which changed very much for the better our ability to produce and
manufacture computer chips in this country for things like battery
technology.

The CHAIRMAN. The gentlelady’s time has expired. The
gentlelady from South Dakota, Ms. Herseth.

Ms. HERSETH. Thank you, Mr. Chairman.

And I appreciate the written testimony you have submitted. As
I have reviewed that, some of you have talked a bit about corn-de-
rived ethanol. Mr. Woolsey, you mentioned some of the limitations
of corn-derived ethanol.

I represent the State of South Dakota, a leader in that area. We
wouldn’t be where we are today with the advantage of a potential
for cellulosic ethanol without the advancements, before a market
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was truly created in the Energy Policy Act of 2005 for renewable
fuel standards, and what we are able to accomplish and the types
of companies that have evolved as entrepreneurs and innovators to
advance cellulosic ethanol production.

I think when we talk about the geopolitical implications of warm-
ing and climate change in each of the areas where all of you have
worked and the life experiences you bring to the table today, I
would imagine that there probably wouldn’t be a lot of disagree-
ment about the relative stability and economic prosperity of a coun-
try based on the state of its agriculture sector.

We see how Saddam Hussein has devastated over time Iraq’s ir-
rigation system, other areas of its agriculture. We know what
President Karzai is dealing with in trying to move farmers in
southern Afghanistan to plant something other than poppy.

So when we look at our objectives of energy independence and
addressing carbon emissions, I think agriculture, not just American
agriculture but agriculture across the board globally, really pre-
sents us with part of a significant solution. And I am just won-
dering if any of you could comment on whether it is renewable
fuels, whether it is wind energy.

South Dakota has a wealth of wind energy but the problem is
transmission. Where you see our policy—our domestic policy and
facilitating the growth of renewables for our domestic energy
needs, but also the sharing agreements, perhaps with India and
China and with others, so that we don’t stifle the economic growth
that some of those countries have faced at the same time they are
grappling with significant problems in rural parts of their countries
because of the migration to cities.

Mr. WoOOLSEY. I think the renewable technologies you are talking
about, particularly wind and, increasingly, solar, with Thin Film
Solar and Nanosolar the costs are going to come down, and that is
a way for China and everybody to grow without negatively impact-
ing the environment.

And from the point of view of rural prosperity in the United
States, if we replaced only one-quarter of our oil imports with do-
mestically generated energy—so that is, let’s say, about 80 million
barrels—if we replaced that, we would create something like
800,000 jobs, most of them in rural America, and the $80 billion
that was net farm income last year would effectively be doubled.
And that is just replacing a quarter of our oil imports with domes-
tically generated energy. This could mean very substantial pros-
perity for rural America.

Mr. PoPE. Let me speak to India, because India is still a nation,
the majority of whose population is still rural. It makes absolutely
no economic sense to electrify India by stringing wires between vil-
lages from central station power plants. It is nuts. India could elec-
trify much more efficiently and much more cleanly if it had avail-
able to it the whole array of biomass, solar, and wind technologies
suitable for small-scale village deployment. If the United States
would lead the way in developing those technologies, we could have
a phenomenal new industry, and we could be the world leader in
that industry.

Admiral McGINN. I would like to add, the American farmer has
a key role to play in meeting this energy challenge. We need to be
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careful, though, in trying to solve one problem—energy dependence,
for example, oil dependence—that we are not creating another by
introducing inefficiencies of using food crops to produce fuel. We
need to keep our American agricultural economy very much in-
formed by the technology that is coming out in terms of crop yield
as well as the kinds of crops that lend themselves more easily to
the process of creating a bio-based fuel.

Ms. HERSETH. General Sullivan.

General SULLIVAN. I concur. This is all interrelated. And indeed
some of our exports are feeding people who are living in countries
without a robust agricultural society, and they need foodstuffs, and
many of those foodstuffs come from the United States. So, you
know, it is all interrelated. It is a very complex equation, and be-
fore we rush off, I think, on some of these issues, we need to be
careful.

Ms. HERSETH. And I don’t disagree with the caution there. Al-
though the alternative argument that I will put out is, one of the
concerns that some developing countries have had with the state
of their agriculture is that the United States and other countries,
because of our technology and our high yields and our production,
have actually been dumping commodities on the export market at
a loss. It is not good for our farmers. It is not good for farmers in
developing countries.

So it is actually the more we use some of those crops for value-
added fuel production, as well as environmentally friendly livestock
production with anaerobic digesters that are a fully integrated sys-
tem, that this actually could help as it relates to the global agricul-
tural environment and give some producers in developing countries
an opportunity to get a fair price for their commodity, if we are not
dumping some of our surplus out onto the export market.

Another question if I might, and I thank you for those responses.
But I do want to move just quickly, before my time is up, to the
issue of capturing—carbon capturing sequestration.

Earlier today I was meeting with the CEO of the Southern Com-
pany and talking about nuclear energy and what happened in
France and Japan of using the reprocess of spent fuel and reproc-
essing that spent fuel, whereas we made a decision back in the
1970s to store it rather than to reprocess it. So when carbon—when
CO; is captured in electricity generation, for example, what can be
done with it besides just pumping it back into the ground, seques-
tering it? Are there other potential industrial uses of CO,? And is
there any way to further process CO; so that it is no longer posing
an environmental threat?

In other words, is there potential in technology beyond sequestra-
tion that we should be more fully evaluating based on what may
be happening elsewhere?

Mr. WoOLSEY. There are, Congresswoman. One of the more in-
teresting sets of developments has to do with algae that eat CO>
and can be used to produce lipids to be turned into something very
much like biodiesel. There is some work on that going on up at
MIT, I think, now. Most people believe the volumes of CO, that
would be produced if you continue to use carbon—use coal for elec-
tricity production, though, is going to require a relatively cheaper
way than we have now of sequestering the carbon in the deep sa-
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line aquifers a mile or two down in the earth. At those depths, the
CO; becomes liquid and can dissolve into saltwater. It is not en-
tirely clear that that is foolproof from the point of view of ever get-
ting out. But to a number of scientists I have talked to, it looks
good. The question really is the expense.

The CHAIRMAN. The gentlelady’s time has expired. The Chair rec-
ognizes the gentleman from Oklahoma, Mr. Sullivan.

Mr. SULLIVAN of Oklahoma. Thank you, Mr. Chairman. I again
appreciate the panelists coming today, and I just have a different
question for each of you. And I will start with General Sullivan. I
like your name too.

General Sullivan, in order to make the U.S. less vulnerable to cli-
mate change, should Federal and State governments encourage
building new refineries in different geographical locations? You
know, I think Katrina kind of underscored the fact that we may
need to do this with a lot of the refining capacity down there.

General SULLIVAN. Well that is not an area that our study group
looked at. I would, just for what it is worth, it seems to me that
our refinery base is way outdated and we are in danger of real
problems. But that is a subject that I am not prepared to address.
Based on our report—that is just an observation on my part—tech-
nology is way outdated, and, frankly, we are very vulnerable.

Mr. SULLIVAN of Oklahoma. I agree. We haven’t built one or ex-
panded one in many, many decades.

Mr. Haass, I have a question for you. In your testimony you say
that another way to increase diversification of supply is to increase
domestic production. Do you support opening the Arctic National
Wildlife Reserve, ANWR, for domestic production of 0il? And also
what about the Outer Continental Shelf?

Mr. Haass. Congressman, I would support opening up coastal
areas. I would be comfortable in opening up ANWR. I think new
drilling technology is far more efficient. It is also far more reliable.
The only caveat I would say is many of the proponents—I am not
suggesting this in your case—but many of the proponents who are
doing just this exaggerate the consequences for U.S. energy secu-
rity. It will not have a transformational or fundamental effect on
our overall energy security picture. I think it is important that we
do it both substantively and symbolically but we shouldn’t exag-
gerate the likely results.

Mr. SULLIVAN of Oklahoma. Okay. And Mr. Pope, the U.S. will
be using coal for its electric generation for the foreseeable future.
Thus, to decrease CO, emissions, the U.S. must develop carbon se-
quester technology. However, this technology is not available today
on the commercial side. Therefore, what technology, if any, would
we replace the coal-generated electricity currently produced?

Mr. PopPE. Well, I don’t think we are in a situation at the mo-
ment where we can or should shut down our existing coal-fired ca-
pacity. We need to replace it over time, and gradually. It would be
economically quite silly to try to shut it all down. We don’t favor
that. In the short term we believe there are enormous opportuni-
ties to make our own electricity use more efficient, to develop re-
newables, and to do the research in carbon sequestration to deter-
mine whether or not it pencils out.
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I think it will work out. I don’t know whether it will pencil out.
But our studies show that we could meet all of our projected elec-
tricity needs between now and 2030—without using any new coal-
fired capacity, without in fact using any new gas-fired or nuclear
capacity, although we are likely to have more of those—just by de-
ploying existing efficiency and renewables within today’s price
range. So we believe the numbers are there to solve the problem
between now and 2030, which we also believe will give us time to
develop the new technology we will then need.

Mr. SULLIVAN of Oklahoma. Thank you.

And Vice Admiral, you know the Navy has had great success
with nuclear power as a fuel source. You did comment on it a little
while ago, about you thought it was good, safe, and some other
issues that you discussed. How do you see that playing out? What
is it going to take for us to embrace that more? And do you think
we can do it, have the facilities that—and environmentally safe and
also safe for citizens in this country?

Admiral McGINN. I think the challenge of increasing or revital-
izing our nuclear power industry lies along the security concern,
the waste concern, what do we do with the waste? We have wet
waste building up with our existing legacy plants now, yet we can’t
seem to come to a national consensus on how to treat that for the
long term. There is the money part of it. How much does it cost,
real costs to design, build, deploy and produce nuclear-powered en-
ergy versus other sources that may be more economically viable?
And I think that that is a key question that has to be answered
before we go full bore ahead.

Mr. SULLIVAN of Oklahoma. Thank you.

And Mr. Woolsey, global warming is a global problem that re-
quires global solutions. How do you suggest that we go about get-
ting China and India to actively participate in reducing carbon
emissions?

Mr. WoOOLSEY. This is the

The CHAIRMAN. Please answer the question.

Mr. WoOLSEY. This is an issue in which we have everything to
gain, I think, by close cooperation with both India and China. We
still are the seat of much of the innovation in these areas such as
solar and wind and geothermal. And I think that—and biomass
transportation fuels.

We have to understand that China and India want to economi-
cally, and they need to. From the point of view of their own inter-
nal stability, it is in our interest for China to be economically pros-
perous and stable. But we really need to work with them and de-
velop the technology and share it with them and market it, that
will help them do that without putting a lot of carbon into the at-
mosphere.

And there is a certain urgency here because they are putting out
now, I think the last time I saw, a couple coal-fired plants a week.
So we really need to put on the fast track our work on these renew-
ables and renewable fuels, and help them move away from oil and
help them move away from the dirtier forms of coal.

Mr. SULLIVAN of Oklahoma. Thank you, sir. I thank the gen-
tleman.
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The CHAIRMAN. The gentleman’s time has expired. The gen-
tleman from Missouri, Mr. Cleaver.

Mr. CLEAVER. Thank you, Mr. Chairman.

Let me first of all speak with you, General Sullivan. You men-
tioned at the beginning of your comments that you went into this
process as somewhat of a skeptic. And my interest was piqued be-
cause I am wondering if there was some kind of defining moment,
some defining piece of information you received that caused you to
want to pursue the report that is now being discussed, hopefully
all over the country. And I have a follow-up from that.

General SULLIVAN. That is a terrific question because I don’t
think I am unique in this group, in that none of us—there are a
couple who are probably more technically qualified than the rest of
us, but most of us are essentially soldiers, sailors, airmen and ma-
rines, without any particular technical skills in many of the areas
you are talking about here.

I happen to have grown up in the Northeast, and I was in
Vermont where in January it normally requires about four layers
of clothes and a stocking cap. And believe it or not, the sap had
not stopped running, which was not good for the maple syrup in-
dustry. And then I discovered as a result of this study that in addi-
tion to that, many kinds of fish that I had fished for off of Cape
Cod in Massachusetts I no longer could buy in restaurants around
the United States, and one reason admittedly was overfishing.

Another reason is plankton reduction, which may sound like a
silly thing for an Army guy to be talking about, but it is a fact. And
the maple tree is in fact dying out in New England. And a lot of
those things came right home to me. And I think once I started get-
ting interested in this, why is all of this happening, it became ap-
parent that, number one—first of all I am not a scientist, as I said,
and I didn’t become one—but I looked at what I saw, and I saw
the trends. And I said, you know, in my former life, I never had
100 percent certainty, and if I stuck around waiting for people to
give me 100 percent certainty, I would get killed waiting for it. So
if you want to know what my epiphany was, there it was. And it
became very local, and I didn’t like what I saw. And I don’t like
vs;‘hat I am seeing and I think it has huge implications for us, all
of us.

Mr. CLEAVER. You ought to write an op-ed piece just describing
what you just said. I think it would be very helpful because I have
heard all kinds of reasons of why this issue has surfaced. I heard
someone on a TV talk show say that this was a conspiracy of lib-
erals to get money to college professors. And I mean—and that is,
I thought, one of the more intelligent analyses.

But as a military—some of you, those of you who are military,
let’s assume that for the most part this is just hype and that there
is only a 6 percent chance that the scientists are correct. How
many people in the military do you think would give their soldiers
a gun and tell them that there is one bullet, so you only have a
6 percent chance of blowing your brains out if you pull the trigger?
How many volunteers do you think you would get for that? Thank
you.

The point I am trying to make is that even if there is a low per-
centage that this is some hype, isn’t it worth the effort not to take
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that 6 percent chance on doing enormous damage to this world that
we have inherited?

General SULLIVAN. Mr. Congressman, you know, what we were
really looking at, and it has been stated here, is threat multipliers.
It is a threat multiplier. And Somalia is probably the case in point.
I was the Chief of Staff of the Army during the Somalia episode
where we lost 19 men, they all happened to be men. But that is
hard. The Somalia issue is related to the issue that we are talking
about here. It was drought. It was drought that caused the original
problem. Drought and a lack of food. The instability that was cre-
ated by drought caused the warlords to try to control the food that
was coming in from nongovernmental agencies, to include the
United States and the U.N., and conflict erupted and people start-
ed dying because the warlords were controlling the food and they
were giving it to their tribes. Migration, where we see Somalis
moving into Kenya and Ethiopia, they couldn’t control that migra-
tion. One thing led to another. The same thing is what is driving
Darfur, and there has to be some recognition that these issues are,
at the heart, environmentally related.

Mr. WooLsSEY. Congressman, your percentage mention of 6 per-
cent makes a very solid point, which is that we insure against a
lot of things in this life that we don’t think there is an extremely
high probability that are going to occur, like lightning striking our
homes. And the scientific consensus on global warming seems to
me to be quite substantial now with some effect. There is some
question to the degree, but the consequences are so awful if we
don’t—if we don’t do something, that I very much agree with your
analogy. And as a matter of fact, Thomas Shelling, Nobel Prize
winner in economics, a few months ago had an op-ed in The Wall
Street Journal making exactly that point. This is like insurance.

So I think that is really a very key insight into all this. And the
key thing for the insurance is that although we have to pay a pre-
mium with respect to coal and carbon, that might, you know, re-
duce our own consumption or reduce GDP, that happens all the
time when we buy insurance for the family. But with respect to oil,
essentially there is no premium because the steps we want to make
by moving toward renewables and moving toward electricity use
are the same steps you would want to take if you were taking this
from the point of view of purely national security or any of a num-
ber of other—rural prosperity, any of a number of other desirable
objectives.

So with respect to oil, people don’t even have to believe in global
warming if they don’t want to. I think they are going to be driven
to doing the same things for a whole host of other reasons.

With respect to coal, they really do need to face that they are
going to have to pay some kind of a premium, but I think it is cer-
tainly a justifiable premium, given how disastrous the situation
could be.

Mr. PopPE. I think, Congressman, we have moved past the insur-
ance era. A decade ago we were buying insurance. We are now in
a situation where the wastebasket is on fire and we are sitting
around the dining room saying, well, should we do anything about
it? Well, maybe it will put itself out. Well, maybe it will, but maybe
it won’t. Maybe we ought to get a fire extinguisher.
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Mr. Haass. If T could take 30 seconds. It is not something that—
in many cases we don’t have to worry about cost, because we can
do a lot of what needs doing without incurring an economic cost.
Indeed, one of the few areas we made progress in over the last 10
years has been measures of energy intensity.

Essentially in the American economy what sort of GDP output
are we getting for a unit of energy input? We are making progress.
So actually, it was an area where I take exception to what Mr. Sen-
senbrenner said before. It is no longer a measure of a successful
economy where electricity consumption or production is going up.
What we have now shown, increasingly, is that we can detach eco-
nomic performance and economic success from greater energy use.
That is the great success here, which is why over time I don’t think
you need to sell this again as a cost worth paying. If we get it
right, we can actually do this in ways that make financial sense.

The CHAIRMAN. The gentleman’s time has expired.

Mr. CLEAVER. Thank you.

The CHAIRMAN. The gentlelady from Tennessee, Mrs. Blackburn.

Mrs. BLACKBURN. Thank you, Mr. Chairman.

And, Mr. Haass, I am going to come to you. I could tell you were
wanting to add a little bit more as my good colleague was asking
about floods and droughts and crop failures. And the IPCC report
that is out reported that many of these disasters already occur
from time to time, whether or not global warming plays a role.

So let’s talk about this. And shouldn’t the disasters, such as
floods and droughts and crop failures and diseases be faced di-
rectly, regardless of global warming?

And then the other part of this question in this report, many of
our leading economists and scientists have stated that these coun-
tries need to prioritize funding to deal with some of these disasters
in health, water, education, hunger, and prioritize that first before
dealing with climate change or global warming. Do you want to go
ahead and respond?

Mr. HAAsS. I am a great believer that developing countries, like
anyone else, need to prioritize. But some of those choices, it would
seem to me, would be false. If we want countries—say in Africa—
would face a large part of the developmental challenge. Intelligent
land use, intelligent water use are part and parcel of a fundamen-
tally successful development strategy. They don’t have the luxury
of wasting units of energy. They need high energy efficiency, par-
ticularly countries which aren’t blessed, like to some extent may be
cursed, but don’t have large amounts of domestic energy. If they
have to import it, it will simply exacerbate the problems they face.

So rather than seeing these necessarily as tradeoffs, Congress-
woman, I would suggest in many situations what you are essen-
tially arguing for is a comprehensive developmental strategy that
then involves energy efficiency, intelligent land use, intelligent
water use and so forth.

Mrs. BLACKBURN. One of the things that I think has not been
lost on any of us this morning is that you all seem to be in agree-
ment that there is no silver bullet in addressing the situation; that
whatever we do, it is going to be a mix. Part of you like nuclear,
part of you don’t.
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TVA is in my district. Of course they are looking at moving up
to 40 percent of their power generation to nuclear. Some of you like
the coal to liquid, some of you don’t. And some of you think that
that is going to be an option, some of you don’t. And I think that
it points out why we do need to do some things that are going to
be comprehensive in nature, that are going to take some time and
are going to require some innovation.

And before I turn my time back, I think, Mr. Pope, I will come
to you on this. Let’s talk a little bit about ethanol. And you may
have addressed this while I was out of the room for a meeting. Eth-
anol does in fact emit more VOCs than gasoline?

Mr. PoPE. Yes, it does.

Mrs. BLACKBURN. It does. And don’t the VOCs increase smog and
affect human and animal health more than the gasoline emissions?

Mr. PopPE. Well, there are some issues with ethanol in terms of
air quality. They can be managed with vehicle design. We are going
to need to redesign a system. If we are going to move, as I believe
we should and I believe we probably will, to a system in which we
have a mixture of petroleum-based fuels and alcohol-based fuels,
we are going to have to redesign system components and pollution
to deal with that. I believe it is manageable. But I don’t believe
ethanol is the silver bullet either. What she said is very important.
We are going to need to do a number of things and I think ethanol
will be one of them.

Mr. WooLSEY. Congresswoman, those emissions vary with the
mixture between ethanol and gasoline. One of the reasons many
environmental groups have come to support E85, 85 percent eth-
anol, but have not been particularly enthusiastic about lower levels
of the mixture, is when you get up to that substantial share, eth-
anol does not, the mixture, E85 does not emit worse than gasoline.
And in any case, one is replacing oil with ethanol if one manages
the emissions properly. And that in turn means that you are not
putting other things into the atmosphere, such as the so-called aro-
matics, benzene, toluene, xylene, which are extremely carcinogenic
and which are present in our gasoline today.

So it does have to be managed. One can’t just randomly mix
wherever one wants. But there is a way to go at this and move to-
ward not only ethanol, butanol, renewable diesel and others of
these renewable fuels without having these negative environmental
impacts.

Mrs. BLACKBURN. Thank you. I yield back.

The CHAIRMAN. The gentlelady’s time has expired. The gen-
tleman from New York, Mr. Hall.

Mr. HALL. Thank you, Mr. Chairman.

And thank you all on our illustrious panel. I am sorry I missed
so much of your spoken testimony, but I did read it last night, and
it is very informative.

Just quickly, I want to just comment on the remarks that were
made by Mr. Woolsey and Admiral McGinn, among others, about
the challenges of using nuclear power. I have in my district a plant
which is currently leaking strontium and tritium into the ground-
water and into the Hudson River, which has shut down acciden-
tally twice in the last week, one time because of a fire and an ex-
plosion in a transformer that was not reported to the local authori-
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ties for 40 minutes, and which was also noted by Mohammed Atta
on documents that were found after 9/11 as one of the targets that
he had speculated about flying a plane into.

Against that backdrop and knowing with the 103 nuclear sites
currently, commercial nuclear sites operating in this country where
we have vast quantities of high-level waste being stored de facto,
where citizens never originally intended to be a nuclear waste site
in their towns, and knowing that every city and State in between
there and Yucca Mountain has threatened legal action to try to
stop transit by rail or highway to get there, if we increase the tran-
sit of either spent fuel or enriched fuel to and from hundreds or
thousands of new nuclear plants around the world, not just in this
country but around the world, in reference to that safety regime,
that security regime that I believe the admiral referred to, aren’t
we virtually guaranteeing that sooner or later there will be a diver-
sion and at least a dirty bomb as a result?

Admiral McGINN. It is possible. However, I think that nuclear—
the generation nuclear plant in your district is very much an older
one. The experience of the Navy with naval reactors has been very,
very positive. The evolution of nuclear science and nuclear power
plant design has proceeded at a much lower level than it was back
in the 1960s and 1970s, but progressed nevertheless.

So I believe that from an operational safety standpoint, we can
put out nuclear power plants that are at least 10 times safer, per-
haps even 100 times safer than the current generation.

That said, there are the security concerns about transporter fuel,
conversion of fuel, the waste disposal of fuel, and attendant to all
of those security concerns and the design and construction concerns
is what does it cost. What is the ultimate cost for a kilowatt hour
of nuclear power compared to other forms? The key point, though,
is—and one of the reasons I am not ready to reject nuclear power
at all—is that right now 20 percent of our electricity is from nu-
clear power plants, 2 percent is from renewable fuels. To try to dis-
place that is a very, very daunting challenge.

Mr. HALL. I understand, General.

Admiral McGINN. We need to have a fair hearing.

Mr. HALL. Excuse me. I have limited time. I appreciate your com-
ments and I am just throwing some ideas out here. We haven’t
talked about low-head hydroelectric at all. The Idaho National Lab-
oratory, part of our own Energy Department, says that in my State
of New York alone there are 4,000-plus low-head hydro sites, dams
and waterfalls where, every day, tons of water are going over,
being wasted. And that by putting turbines where the water is fall-
ing and wiring them into the grid, we could harvest greater than
1,200 megawatts of power, which happens to be 60 percent of the
Indian Point Nuclear Point’s peak output.

So I am just curious about your comments about low-head hydro
tidal power, wavepower or hydrogen as a storage mechanism for
off-peak time when the capacity needs to be stored somewhere.

Mr. WooLsEY. Congressman, I think the most promising sets of
developments are the lowering costs going to first thin film and
then nanosolar and the lowering costs from distributed—that is,
small-scale wind generators which can operate at, say, three or
four miles an hour instead of the eight or nine miles an hour that
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you need for the large turbines, which is why they are up in moun-
tain passes and out in the ocean. I know of only one tidal system.
It is functioning on a commercial basis in France. It seems to work
reasonably well, but I think the tidal situation has to be pretty
much ideal. And some of the ocean current ideas are really very in-
triguing and there is some good research going on on them.

Hydrogen is not a bad way to store energy if you can’t do any-
thing else, and it does have—let’s say you generate from a wind
farm in the Great Plains and you can’t get the electricity out be-
cause there aren’t transmission lines, turning that into hydrogen
for, let’s say, the chemical industry or something like that might
have real utility. Trying to use that hydrogen to power family auto-
mobiles, as I said earlier, I think is one of the craziest ideas this
country has ever gotten off onto.

The CHAIRMAN. The gentleman’s time has expired. The
gentlelady from California, Ms. Solis.

Ms. Souis. Thank you, Mr. Chairman. And I appreciate the testi-
mony that we heard from all of you, from the witnesses this morn-
ing. And I am intrigued about the discussion regarding reliability
with renewable energy. And in particular, in the State I represent,
California, I just learned of a project that is underway right now
that is looking at wind power being provided up in the Tehachapi.
And maybe, Mr. Pope, you know something about this. But what
is occurring is that they are going to be working with the PUC and
Southern Cal Edison and some other folks, and it is actually going
back to similar lines that have been put in place since the 1920s,
so they are not actually going outside of what has already been es-
tablished during the past few decades.

And the reliability there that they are proposing is that they are
going to be able to provide about 60 percent more of our electricity
once this project is completed. And it is based primarily on wind
energy and reliability. And for us in California, I think it means
a great deal because we have had such tremendous problems in the
past with shortages, brownouts, blackouts, and the whole problems
with the grid, and then trying to find reliability. And our popu-
lation continues to grow.

So, Carl Pope, I would ask you if you know anything about that
or if you want to comment.

Mr. PopE. Well, one of the interesting things is that if you diver-
sify, as California has worked on doing, your electricity sources,
you are actually building yourself in a lot of security against dis-
ruptions. So these new retrofitted wind systems are very impor-
tant.

An opportunity we are not taking advantage of, we have a great
deal of natural gas capacity in California that needs to be repow-
ered. It is wasting half of the gas which it burns every day, and
at today’s gas prices that doesn’t make sense.

Another opportunity we have in California that deals with some
of the storage issues with renewable is if we can make central sta-
tion solar thermal cost competitive, it is relatively easy to store the
heat. It is easier to store heat than it is to store electricity. So even
though the sun doesn’t shine at night, a central station thermal
solar electric plant—and we have a lot of sunshine and a lot of
desert in California where we could do this—those plants can gen-
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erate electricity at night. So we have a lot of opportunities if we
consciously diversify.

Ms. SoLis. My next question really is for any of the panelists. We
talk about security, energy security in other countries, particularly
underdeveloped countries. What can we do as a Nation to help pro-
vide for leadership, and perhaps that partnership that you touch
on here, and I am thinking particularly in places like the Middle
East.

I recently visited Iraq and saw a project that is underway there,
a wastewater, waste management system that is being put in place
right now. And I think, wow, what a great overture to folks there
to let them know that we are sharing our technology. And I just
want to get some comments from you on that. General Sullivan?

General SULLIVAN. I think Nunn-Lugar, I think there are some
efforts going on, in fact I know there are with the former Soviet
Union, to get some control of their spent nuclear fuel and weapons.
I think that is productive, reasonably productive. That is in the se-
curity arena. Other than that, I am not qualified.

Mr. Haass. I would say, funnily enough, for the oil producing
countries, many of them, they need help dealing with their wind-
fall. There has been a lot of writing about the oil curse, and for a
lot of these countries, it overwhelms their capacity to have the nor-
mal evolution of a country, to develop normal markets, the rule of
law, democracy.

Demanding that countries such as Nigeria and others put in
place real accounting, transparency, essentially not allowing the oil
windfall to become a major source of corruption which actually un-
dermines their governance is something that not simply the U.S.
Government but oil companies and NGOs can help with. That is a
way that we can essentially help the so-called wealthy countries
deal with their own energy security situation.

Mr. WoOLSEY. There is a historical identification in a number of
these countries in the developing world with local self-sufficiency.
That is what that spinning wheel is doing in the middle of the In-
dian flag. It was Gandhi’s way of saying the villages ought to spin
their own cotton and be self-sufficient.

And when you look at what is potentially available, I think, from
solar wind and biomass for villages in India or, for that matter, set-
tlements in the Iraqi desert, to be able to produce enough energy
locally to, say, pump water or clean water up, and with battery de-
velopments to have some kind of capability to use even in areas of
the world that don’t have oil or ready access to it, to use electricity
for powering vehicles, for plows and the like. These developments
are coming, and they are coming in part because battery technology
has moved so quickly.

And finally, Congresswoman, in California one thing to remem-
ber is although you all had some very serious problems out there
with respect to your electricity, California as a whole over the last
20 years has held its efficiency with respect to electricity such that
the average Californian pays about the same amount as I do in
Maryland for his electricity, but he pays at rates that are about
double because he is using about half as much. And California has
been the leader in the country with its PUC and the rest, and
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steering us in a direction the rest of the country ought to follow
with respect to that.

Ms. SoLis. Thank you.

The CHAIRMAN. The gentlelady’s time has expired. Can I ask
you—I am going to ask each one of you in reverse order to give us
a one-minute summation of what it is you want us to remain the
big point as we are moving forward on the select committee.

And I would like while we are thinking about that, just General
Sullivan, could you just talk about Diego Garcia briefly? It is in
your report, and what is happening to that atoll out in the Indian
Ocean?

General SULLIVAN. You want me to do it right now?

The CHAIRMAN. Yes. Could you do that?

General SULLIVAN. Diego Garcia, as you know, is an atoll in the
Indian Ocean. It is a strategic base that the United States has used
for a number of years. Because it is an atoll, it is almost at sea
level. Any rise in the sea level could obviously cause dislocation
ar}lld dislocation would, in fact, require alternative basing some-
where.

The CHAIRMAN. It has a security implication for the United
States?

General SULLIVAN. Yes. Yes it does. Prepositioned ships are kept
there and other equipment.

The CHAIRMAN. And your conclusion is that it is at risk now?

General SULLIVAN. Well, my conclusion is if the oceans were in
fact to rise, if what people are suggesting, if they were to—if oceans
were to rise even inches, it would have an effect on Diego Garcia.

The CHAIRMAN. Okay. Thank you. So let’s begin the summations
with you, Mr. Woolsey.

Mr. WooLstEY. Thank you, Mr. Chairman. I think with respect to
policy and Congress’ role of legislation, two things are important.
One is the CAFE standards, as you have proposed, in order to keep
progress steady with respect to reducing oil use. And the other is
removing barriers so that alternative fuels can be used—flexible
fuel vehicles, pumps and any regulatory barriers that might be in
the way of plug-in hybrids, and particularly the vehicle to grid that
is plugging the hybrid back in after it is fully charged so it can sup-
ply some of the power to the grid. There is so much energy in vehi-
cles that this really creates remarkable financial and other oppor-
tunities.

The CHAIRMAN. Okay. Thank you, Mr. Woolsey.

Admiral McGinn.

Admiral McGINN. Mr. Chairman, thank you. This is an Amer-
ican challenge. It is one that Americans together will meet. It
doesn’t have partisan labels on it. The solutions are available
today. They need to be guided by leadership and good policy which
enables us to advance our energy efficiency and to increase our
choices of clean renewable fuels in order to create opportunity for
our economy, create opportunity and raise our level of national se-
curity and also to be a leader in the global sense in meeting this
energy challenge. Thank you.

The CHAIRMAN. Thank you, Rear Admiral. Mr. Pope.

Mr. PoPE. In order to solve this problem, the twin problems of
oil addiction and global warming, all we need to do is reduce our
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emissions of carbon dioxide by 2 percent a year and improve the
reliance of our transportation fleet on oil at a rate of 4 percent a
year. Those are rates of innovation lower than we accept in any
other part of the American economy, lower than those we experi-
ence in any other part of the American economy.

So the big question this committee has to answer is, why aren’t
we doing it already? And I am going to offer an answer which may
not be welcome. I believe that the largest single barrier to innova-
tion and progress, to kicking our oil addiction and stopping global
warming, is that the United States Congress has structured the
American energy sector in such a way that those who benefit from
innovation are frustrated by those who benefit from stagnation. I
think you need to fix the way in which Congress thinks about en-
ergy.

The CHAIRMAN. Thank you, Mr. Pope. Dr. Haass.

Mr. Haass. Thank you, Mr. Chairman. The short answer to your
question is to continue doing what you are doing today. The more
these issues gain salience and the more people see energy security
and climate change as integrated in parts of a larger whole, I think
you are beginning to win the debate. And encouraging that policy-
making and the organization of policymaking come to reflect that
will also help.

Three specific points. One is coal. Real estate is about location,
location, location. An awful lot of this issue of climate change is
about coal, coal, and coal. And to the extent we can create an envi-
ronment in which clean coal production, as well as thinking
through and ultimately realizing technologies for storage of the car-
bon that is produced from coal plants happens, that will go a long
way towards the problem.

Secondly, to focus on the transportation sector and the sort of
legislation you are introducing is good because it provides the pre-
dictability that Detroit and others need to know and innovators
need to know so they can essentially—they are therefore aware
what world they are operating in.

Lastly, we can’t do it on our own. There will be no solution to
the climate change problem without full participation by India and
China above all.

Which brings me back to the importance of coming up with
guidelines for a post-Kyoto, post-2012 world. Let’s put aside the de-
bate over Kyoto; love it, hate it. We need to get serious about what
will be the principles that will inform U.S. policy and begin the
conversation earlier rather than later with China, India, with
Japan, with Europe, with Brazil, because the 4 or 5 years between
now and 2012 will barely be enough to have that debate settled.

The CHAIRMAN. Thank you, Doctor. General Sullivan.

General SULLIVAN. Mr. Chairman, I believe that climate change,
environmental health, energy dependence and national security are
all interrelated. I think you are on the right track with this panel,
addressing these issues. I applaud your endeavors to sponsor an
NIE, National Intelligence Estimate, to look at these issues in
depth, broadly, and to come up with a way forward.

The CHAIRMAN. Well, we thank you. We thank this extraordinary
panel for its testimony today, not just for your testimony but also
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f01(r1 the judgment which you have brought to these issues here
today.

I think that two things are quite clear. One, it is the size of the
problem, and it is no longer acceptable for us to act incrementally.
We now must find a way for the United States Congress and for
the United States to be bold to deal with this issue. The time has
now passed for incremental solutions, and while boldness has al-
ways been something that is synonymous with unpassable in terms
of legislation in Washington, I think that quickly that time is pass-
ing on this issue. And secondly, that the solutions are there, and
our panel has pointed to so many of them from fuel economy stand-
ards for vehicles to cellulosic energies, renewable sources for the
generation of electricity, looking at the sequestration of carbon in
the use of coal and so many others, the gentleman from Oregon
pointing to the standards that we should have for buildings across
our country. The list goes on and on but the solutions are available.

This is the kickoff to the 2-year Select Committee on Energy
Independence and Global Warming. I can’t think of a greater panel
to have begun this discussion. We thank you very much. This hear-
ing is adjourned.

[Whereupon, at 12:30 p.m., the committee was adjourned.]
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One day Iraq, our post-9/11 trauma and the divisiveness of the Bush
years will all be behind us — and America will need, and want, to get its
groove back. We will need to find a way to reknit America at home,
reconnect America abroad and restore America to its natural place in
the global order — as the beacon of progress, hope and inspiration. I
have an idea how. It’s called “green.”

In the world of ideas, to name something is to own it. If you can name
an issue, you can own the issue. One thing that always struck me about
the term “green” was the degree to which, for so many years, it was
defined by its opponents — by the people who wanted to disparage it.
And they defined it as “liberal,” “tree-hugging,” “sissy,” “girlie-man,”
“unpatriotic,” “vaguely French.”

Well, I want to rename “green.” I want to rename it geostrategic,
geoeconomic, capitalistic and patriotic. I want to do that because I think
that living, working, designing, manufacturing and projecting America
in a green way can be the basis of a new unifying political movement for
the 21st century. A redefined, broader and more muscular green
ideology is not meant to trump the traditional Republican and
Democratic agendas but rather to bridge them when it comes to
addressing the three major issues facing every American today: jobs,
temperature and terrorism.

How do our kids compete in a flatter world? How do they thrive in a
warmer world? How do they survive in a more dangerous world? Those
are, in a nutshell, the big questions facing America at the dawn of the



180

21st century. But these problems are so large in scale that they can only
be effectively addressed by an America with 50 green states — not an
America divided between red and blue states.

Because a new green ideology, properly defined, has the power to
mobilize liberals and conservatives, evangelicals and atheists, big
business and environmentalists around an agenda that can both pull us
together and propel us forward. That’s why I say: We don’t just need the
first black president. We need the first green president. We don’t just
need the first woman president. We need the first environmental
president. We don'’t just need a president who has been toughened by
years as a prisoner of war but a president who is tough enough to level
with the American people about the profound economic, geopolitical
and climate threats posed by our addiction to oil — and to offer a real
plan to reduce our dependence on fossil fuels.

After World War II, President Eisenhower responded to the threat of
Communism and the “red menace” with massive spending on an
interstate highway system to tie America together, in large part so that
we could better move weapons in the event of a war with the Soviets.
That highway system, though, helped to enshrine America’s car culture
(atrophying our railroads) and to lock in suburban sprawl and low-
density housing, which all combined to get America addicted to cheap
fossil fuels, particularly oil. Many in the world followed our model.

Today, we are paying the accumulated economic, geopolitical and
climate prices for that kind of America. I am not proposing that we
radically alter our lifestyles. We are who we are — including a car
culture. But if we want to continue to be who we are, enjoy the benefits
and be able to pass them on to our children, we do need to fuel our
future in a cleaner, greener way. Eisenhower rallied us with the red
menace. The next president will have to rally us with a green patriotism.
Hence my motto: “Green is the new red, white and blue.”

The good news is that after traveling around America this past year,
looking at how we use energy and the emerging alternatives, I can report
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that green really has gone Main Street — thanks to the perfect storm
created by 9/11, Hurricane Katrina and the Internet revolution. The first
flattened the twin towers, the second flattened New Orleans and the
third flattened the global economic playing field. The convergence of all
three has turned many of our previous assumptions about “green”
upside down in a very short period of time, making it much more
compelling to many more Americans.

But here’s the bad news: While green has hit Main Street — more
Americans than ever now identify themselves as greens, or what I call
“Geo-Greens” to differentiate their more muscular and strategic green
ideology — green has not gone very far down Main Street. It certainly
has not gone anywhere near the distance required to preserve our
lifestyle. The dirty little secret is that we're fooling ourselves. We in
America talk like we're already “the greenest generation,” as the
business writer Dan Pink once called it. But here’s the really
inconvenient truth: We have not even begun to be serious about the
costs, the effort and the scale of change that will be required to shift our
country, and eventually the world, to a largely emissions-free energy
infrastructure over the next 50 years.

1L

A few weeks after American forces invaded Afghanistan, I visited the
Pakistani frontier town of Peshawar, a hotbed of Islamic radicalism. On
the way, I stopped at the famous Darul Uloom Haqqania, the biggest
madrasa, or Islamic school, in Pakistan, with 2,800 live-in students. The
Taliban leader Mullah Muhammad Omar attended this madrasa as a
younger man. My Pakistani friend and I were allowed to observe a class
of young boys who sat on the floor, practicing their rote learning of the
Koran from texts perched on wooden holders. The air in the Koran class
was so thick and stale it felt as if you could have cut it into blocks. The
teacher asked an 8-year-old boy to chant a Koranic verse for us, which
he did with the elegance of an experienced muezzin. I asked another
student, an Afghan refugee, Rahim Kunduz, age 12, what his reaction
was to the Sept. 11 attacks, and he said: “Most likely the attack came
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from Americans inside America. I am pleased that America has had to
face pain, because the rest of the world has tasted its pain.” A framed
sign on the wall said this room was “A gift of the Kingdom of Saudi
Arabia.”

Sometime after 9/11 — an unprovoked mass murder perpetrated by 19
men, 15 of whom were Saudis — green went geostrategic, as Americans
started to realize we were financing both sides in the war on terrorism.
We were financing the U.S. military with our tax dollars; and we were
financing a transformation of Islam, in favor of its most intolerant
strand, with our gasoline purchases. How stupid is that?

Islam has always been practiced in different forms. Some are more
embracing of modernity, reinterpretation of the Koran and tolerance of
other faiths, like Sufi Islam or the populist Islam of Egypt, Ottoman
Turkey and Indonesia. Some strands, like Salafi Islam — followed by the
Wahhabis of Saudi Arabia and by Al Qaeda — believe Islam should be
returned to an austere form practiced in the time of the Prophet
Muhammad, a form hostile to modernity, science, “infidels” and
women’s rights. By enriching the Saudi and Iranian treasuries via our
gasoline purchases, we are financing the export of the Saudi puritanical
brand of Sunni Islam and the Iranian fundamentalist brand of Shiite
Islam, tilting the Muslim world in a more intolerant direction. At the
Muslim fringe, this creates more recruits for the Taliban, Al Qaeda,
Hamas, Hezbollah and the Sunni suicide bomb squads of Iraq; at the
Muslim center, it creates a much bigger constituency of people who
applaud suicide bombers as martyrs.

The Saudi Islamic export drive first went into high gear after extreme
fundamentalists challenged the Muslim credentials of the Saudi ruling
family by taking over the Grand Mosque of Mecca in 1979 — a year that
coincided with the Iranian revolution and a huge rise in oil prices. The
attack on the Grand Mosque by these Koran-and-rifle-wielding Islamic
militants shook the Saudi ruling family to its core. The al-Sauds
responded to this challenge to their religious bona fides by becoming
outwardly more religious. They gave their official Wahhabi religious
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establishment even more power to impose Islam on public life. Awash in
cash thanks to the spike in oil prices, the Saudi government and
charities also spent hundreds of millions of dollars endowing mosques,
youth clubs and Muslim schools all over the world, ensuring that
Wahhabi imams, teachers and textbooks would preach Saudi-style
Islam. Eventually, notes Lawrence Wright in “The Looming Tower,” his
history of Al Qaeda, “Saudi Arabia, which constitutes only 1 percent of
the world Muslim population, would support 9o percent of the expenses
of the entire faith, overriding other traditions of Islam.”

Saudi mosques and wealthy donors have also funneled cash to the Sunni
insurgents in Iraq. The Associated Press reported from Cairo in
December: “Several drivers interviewed by the A.P. in Middie East
capitals said Saudis have been using religious events, like the hajj
pilgrimage to Mecca and a smaller pilgrimage, as cover for illicit money
transfers. Some money, they said, is carried into Iraq on buses with
returning pilgrims. ‘They sent boxes full of dollars and asked me to
deliver them to certain addresses in Iraq,” said one driver. ... ‘I know it is
being sent to the resistance, and if I don’t take it with me, they will kill
me.””

No wonder more Americans have concluded that conserving oil to put
less money in the hands of hostile forces is now a geostrategic
imperative. President Bush’s refusal to do anything meaningful after
9/11 to reduce our gasoline usage really amounts to a policy of “No
Mullah Left Behind.” James Woolsey, the former C.I.A. director, minces
no words: “We are funding the rope for the hanging of ourselves.”

No, I don’t want to bankrupt Saudi Arabia or trigger an Islamist revolt
there. Its leadership is more moderate and pro-Western than its people.
But the way the Saudi ruling family has bought off its religious
establishment, in order to stay in power, is not healthy. Cutting the price
of oil in half would help change that. In the 1990s, dwindling oil income
sparked a Saudi debate about less Koran and more science in Saudi
schools, even experimentation with local elections. But the recent oil
windfall has stilled all talk of reform.
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That is because of what I call the First Law of Petropolitics: The price of
oil and the pace of freedom always move in opposite directions in states
that are highly dependent on oil exports for their income and have weak
institutions or outright authoritarian governments. And this is another
reason that green has become geostrategic. Soaring oil prices are
poisoning the international system by strengthening antidemocratic
regimes around the globe.

Look what’s happened: We thought the fall of the Berlin Wall was going
to unleash an unstoppable tide of free markets and free people, and for
about a decade it did just that. But those years coincided with oil in the
$10-to-$30-a-barrel range. As the price of oil surged into the $30-to-
$70 range in the early 2000s, it triggered a countertide — a tide of
petroauthoritarianism — manifested in Russia, Iran, Nigeria, Venezuela,
Saudi Arabia, Syria, Sudan, Egypt, Chad, Angola, Azerbaijan and
Turkmenistan. The elected or self-appointed elites running these states
have used their oil windfalls to ensconce themselves in power, buy off
opponents and counter the fall-of-the-Berlin-Wall tide. If we continue to
finance them with our oil purchases, they will reshape the world in their
image, around Putin-like values.

You can illustrate the First Law of Petropolitics with a simple graph. On
one line chart the price of oil from 1979 to the present; on another line
chart the Freedom House or Fraser Institute freedom indexes for
Russia, Nigeria, Iran and Venezuela for the same years. When you put
these two lines on the same graph you see something striking: the price
of oil and the pace of freedom are inversely correlated. As oil prices went
down in the early 1990s, competition, transparency, political
participation and accountability of those in office all tended to go up in
these countries — as measured by free elections held, newspapers
opened, reformers elected, economic reform projects started and
companies privatized. That’s because their petroauthoritarian regimes
had to open themselves to foreign investment and educate and empower
their people more in order to earn income. But as oil prices went up
around 2000, free speech, free press, fair elections and freedom to form
political parties and NGOs all eroded in these countries.
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The motto of the American Revolution was “no taxation without
representation.” The motto of the petroauthoritarians is “no
representation without taxation”: If I don’t have to tax you, because I
can get all the money I need from oil wells, I don’t have to listen to you.

Tt is no accident that when oil prices were low in the 1990s, Iran elected
a reformist Parliament and a president who called for a “dialogue of
civilizations.” And when oil prices soared to $70 a barrel, Iran’s
conservatives pushed out the reformers and ensconced a president who
says the Holocaust is a myth. (I promise you, if oil prices drop to $25 a
barrel, the Holocaust won’t be a myth anymore.) And it is no accident
that the first Arab Gulf state to start running out of oil, Bahrain, is also
the first Arab Gulf state to have held a free and fair election in which
women could run and vote, the first Arab Gulf state to overhaul its labor
laws to make more of its own people employable and the first Arab Gulf
state to sign a free-trade agreement with America.

People change when they have to — not when we tell them to — and
falling oil prices make them have to. That is why if we are looking for a
Plan B for Iraq — a way of pressing for political reform in the Middle
East without going to war again — there is no better tool than bringing
down the price of oil. When it comes to fostering democracy among
petroauthoritarians, it doesn’t matter whether you're a neocon or a
radical lib. If you're not also a Geo-Green, you won’t succeed.

The notion that conserving energy is a geostrategic imperative has also
moved into the Pentagon, for slightly different reasons. Generals are
realizing that the more energy they save in the heat of battle, the more
power they can project. The Pentagon has been looking to improve its
energy efficiency for several years now to save money. But the Iraq war
has given birth to a new movement in the U.S. military: the “Green
Hawks.”

As Amory Lovins of the Rocky Mountain Institute, who has been
working with the Pentagon, put it to me: The Iraq war forced the U.S.
military to think much more seriously about how to “eat its tail” — to
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shorten its energy supply lines by becoming more energy efficient.
According to Dan Nolan, who oversees energy projects for the U.S.
Army’s Rapid Equipping Force, it started last year when a Marine major
general in Anbar Province told the Pentagon he wanted better-insulated,
more energy-efficient tents in the Iraqgi desert. Why? His air-
conditioners were being run off mobile generators, and the generators
ran on diesel, and the diesel had to be trucked in, and the insurgents
were blowing up the trucks.

“When we began the analysis of his request, it was really about the fact
that his soldiers were being attacked on the roads bringing fuel and
water,” Nolan said. So eating their tail meant “taking those things that
are brought into the unit and trying to generate them on-site.” To that
end Nolan’s team is now experimenting with everything from new kinds
of tents that need 40 percent less air-conditioning to new kinds of fuel
cells that produce water as a byproduct.

Pay attention: When the U.S. Army desegregated, the country really
desegregated; when the Army goes green, the country could really go
green.

“Energy independence is a national security issue,” Nolan said. “It’s the
right business for us to be in. ... We are not trying to change the whole
Army. Our job is to focus on that battalion out there and give those
commanders the technological innovations they need to deal with
today’s mission. But when they start coming home, they are going to
bring those things with them.”

I11.

The second big reason green has gone Main Street is because global
warming has. A decade ago, it was mostly experts who worried that
climate change was real, largely brought about by humans and likely to
lead to species loss and environmental crises. Now Main Street is
starting to worry because people are seeing things they’ve never seen
before in their own front yards and reading things they’ve never read
before in their papers — like the recent draft report by the United
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Nations’s 2,000-expert Intergovernmental Panel on Climate Change,
which concluded that “changes in climate are now affecting physical and
biological systems on every continent.”

I went to Montana in January and Gov. Brian Schweitzer told me: “We
don’t get as much snow in the high country as we used to, and the runoff
starts sooner in the spring. The river I've been fishing over the last 50
years is now warmer in July by five degrees than 50 years ago, and it is
hard on our trout population.” I went to Moscow in February, and my
friends told me they just celebrated the first Moscow Christmas in their
memory with no snow. I stopped in London on the way home, and I
didn’t need an overcoat. In 2006, the average temperature in central
England was the highest ever recorded since the Central England
Temperature (C.E.T.) series began in 1659.

Yes, no one knows exactly what will happen. But ever fewer people want
to do nothing. Gov. Arnold Schwarzenegger of California summed up
the new climate around climate when he said to me recently: “If 98
doctors say my son is ill and needs medication and two say ‘No, he
doesn’t, he is fine,” I will go with the 98. It’s common sense — the same
with global warming. We go with the majority, the large majority. ... The
key thing now is that since we know this industrial age has created it,
let’s get our act together and do everything we can to roll it back.”

But how? Now we arrive at the first big roadblock to green going down
Main Street. Most people have no clue — no clue — how huge an
industrial project is required to blunt climate change. Here are two
people who do: Robert Socolow, an engineering professor, and Stephen
Pacala, an ecology professor, who together lead the Carbon Mitigation
Initiative at Princeton, a consortium designing scalable solutions for the
climate issue.

They first argued in a paper published by the journal Science in August
2004 that human beings can emit only so much carbon into the
atmosphere before the buildup of carbon dioxide (CO2) reaches a level
unknown in recent geologic history and the earth’s climate system starts
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to go “haywire.” The scientific consensus, they note, is that the risk of
things going haywire — weather patterns getting violently unstable,
glaciers melting, prolonged droughts — grows rapidly as COz2 levels
“approach a doubling” of the concentration of CO2 that was in the
atmosphere before the Industrial Revolution.

“Think of the climate change issue as a closet, and behind the door are
lurking all kinds of monsters — and there’s a long list of them,” Pacala
said. “All of our scientific work says the most damaging monsters start
to come out from behind that door when you hit the doubling of CO2
levels.” As Bill Collins, who led the development of a model used
worldwide for simulating climate change, put it to me: “We’re running
an uncontrolled experiment on the only home we have.”

So here is our challenge, according to Pacala: If we basically do nothing,
and global CO2 emissions continue to grow at the pace of the last 30
years for the next 50 years, we will pass the doubling level — an
atmospheric concentration of carbon dioxide of 560 parts per million —
around midcentury. To avoid that — and still leave room for developed
countries to grow, using less carbon, and for countries like India and
China to grow, emitting double or triple their current carbon levels, until
they climb out of poverty and are able to become more energy efficient
— will require a huge global industrial energy project.

To convey the scale involved, Socolow and Pacala have created a pie
chart with 15 different wedges. Some wedges represent carbon-free or
carbon-diminishing power-generating technologies; other wedges
represent efficiency programs that could conserve large amounts of
energy and prevent CO2 emissions. They argue that the world needs to
deploy any 7 of these 15 wedges, or sufficient amounts of all 15, to have
enough conservation, and enough carbon-free energy, to increase the
world economy and still avoid the doubling of CO2 in the atmosphere.
Each wedge, when phased in over 50 years, would avoid the release of
25 billion tons of carbon, for a total of 175 billion tons of carbon avoided
between now and 2056.
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Here are seven wedges we could chose from: “Replace 1,400 large coal-
fired plants with gas-fired plants; increase the fuel economy of two
billion cars from 30 to 60 miles per gallon; add twice today’s nuclear
output to displace coal; drive two billion cars on ethanol, using one-sixth
of the world’s cropland; increase solar power 700-fold to displace coal;
cut electricity use in homes, offices and stores by 25 percent; install
carbon capture and sequestration capacity at 800 large coal-fired
plants.” And the other eight aren’t any easier. They include halting all
cutting and burning of forests, since deforestation causes about 20
percent of the world’s annual CO2 emissions.

“There has never been a deliberate industrial project in history as big as
this,” Pacala said. Through a combination of clean power technology
and conservation, “we have to get rid of 175 billion tons of carbon over
the next 50 years — and still keep growing. It is possible to accomplish
this if we start today. But every year that we delay, the job becomes
more difficult — and if we delay a decade or two, avoiding the doubling
or more may well become impossible.”

Iv.

In November, I flew from Shanghai to Beijing on Air China. As we
landed in Beijing and taxied to the terminal, the Chinese air hostess
came on the P.A. and said: “We've just landed in Beijing. The
temperature is 8 degrees Celsius, 46 degrees Fahrenheit and the sky is
clear.”

I almost burst out laughing. Outside my window the smog was so thick
you could not see the end of the terminal building. When I got into
Beijing, though, friends told me the air was better than usual. Why?
China had been host of a summit meeting of 48 African leaders. Time
magazine reported that Beijing officials had “ordered half a million
official cars off the roads and said another 400,000 drivers had
‘volunteered’ to refrain from using their vehicles” in order to clean up
the air for their African guests. As soon as they left, the cars returned,
and Beijing’s air went back to “unhealthy.”
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Green has also gone Main Street because the end of Communism, the
rise of the personal computer and the diffusion of the Internet have
opened the global economic playing field to so many more people, all
coming with their own versions of the American dream — a house, a car,
a toaster, a microwave and a refrigerator. It is a blessing to see so many
people growing out of poverty. But when three billion people move from
“low-impact” to “high-impact” lifestyles, Jared Diamond wrote in
“Collapse,” it makes it urgent that we find cleaner ways to fuel their
dreams. According to Lester Brown, the founder of the Earth Policy
Institute, if China keeps growing at 8 percent a year, by 2031 the per-
capita income of 1.45 billion Chinese will be the same as America’s in
2004. China currently has only one car for every 100 people, but Brown
projects that as it reaches American income levels, if it copies American
consumption, it will have three cars for every four people, or 1.1 billion
vehicles. The total world fleet today is 800 million vehicles!

That’s why McKinsey Global Institute forecasts that developing
countries will generate nearly 80 percent of the growth in world energy
demand between now and 2020, with China representing 32 percent
and the Middle East 10 percent. So if Red China doesn’t become Green
China there is no chance we will keep the climate monsters behind the
door. On some days, says the U.S. Environmental Protection Agency,
almost 25 percent of the polluting matter in the air above Los Angeles
comes from China’s coal-fired power plants and factories, as well as
fumes from China’s cars and dust kicked up by droughts and
deforestation around Asia.

The good news is that China knows it has to grow green — or it won’t
grow at all. On Sept. 8, 2006, a Chinese newspaper reported that China’s
E.P.A. and its National Bureau of Statistics had re-examined China’s
2004 G.D.P. number. They concluded that the health problems,
environmental degradation and lost workdays from pollution had
actually cost China $64 billion, or 3.05 percent of its total economic
output for 2004. Some experts believe the real number is closer to 10
percent.
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Thus China has a strong motivation to clean up the worst pollutants in
its air. Those are the nitrogen oxides, sulfur oxides and mercury that
produce acid rain, smog and haze — much of which come from burning
coal. But cleaning up is easier said than done. The Communist Party’s
legitimacy and the stability of the whole country depend heavily on
Beijing’s ability to provide rising living standards for more and more
Chinese.

So, if you're a Chinese mayor and have to choose between growing jobs
and cutting pollution, you will invariably choose jobs: coughing workers
are much less politically dangerous than unemployed workers. That’s a
key reason why China’s 10th five-year plan, which began in 2000, called
for a 10 percent reduction in sulfur dioxide in China’s air — and when
that plan concluded in 2005, sulfur dioxide pollution in China had
increased by 27 percent.

But if China is having a hard time cleaning up its nitrogen and sulfur
oxides — which can be done relatively cheaply by adding scrubbers to
the smokestacks of coal-fired power plants — imagine what will happen
when it comes to asking China to curb its CO2, of which China is now
the world’s second-largest emitter, after America. To build a coal-fired
power plant that captures, separates and safely sequesters the CO2 into
the ground before it goes up the smokestack requires either an
expensive retrofit or a whole new system. That new system would cost
about 40 percent more to build and operate — and would produce 20
percent less electricity, according to a recent M.1.T. study, “The Future
of Coal.”

China — which is constructing the equivalent of two 500-megawatt coal-
fired power plants every week — is not going to pay that now.
Remember: COz2 is an invisible, odorless, tasteless gas. Yes, it causes
global warming — but it doesn’t hurt anyone in China today, and getting
rid of it is costly and has no economic payoff. China’s strategy right now
is to say that COz2 is the West’s problem. “It must be pointed out that
climate change has been caused by the long-term historic emissions of
developed countries and their high per-capita emissions,” Jiang Yu, a
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spokeswoman for China’s Foreign Ministry, declared in February.
“Developed countries bear an unshirkable responsibility.”

So now we come to the nub of the issue: Green will not go down Main
Street America unless it also goes down Main Street China, India and
Brazil. And for green to go Main Street in these big developing
countries, the prices of clean power alternatives — wind, biofuels,
nuclear, solar or coal sequestration — have to fall to the “China price.”
The China price is basically the price China pays for coal-fired electricity
today because China is not prepared to pay a premium now, and
sacrifice growth and stability, just to get rid of the CO2 that comes from
burning coal.

“The ‘China price’ is the fundamental benchmark that everyone is
looking to satisfy,” said Curtis Carlson, C.E.O. of SRI International,
which is developing alternative energy technologies. “Because if the
Chinese have to pay 10 percent more for energy, when they have tens of
millions of people living under $1,000 a year, it is not going to happen.”
Carlson went on to say: “We have an enormous amount of new
innovation we must put in place before we can get to a price that China
and India will be able to pay. But this is also an opportunity.”

V.

The only way we are going to get innovations that drive energy costs
down to the China price — innovations in energy-saving appliances,
lights and building materials and in non-CO2-emitting power plants and
fuels — is by mobilizing free-market capitalism. The only thing as
powerful as Mother Nature is Father Greed. To a degree, the market is
already at work on this project — because some venture capitalists and
companies understand that clean-tech is going to be the next great
global industry. Take Wal-Mart. The world’s biggest retailer woke up
several years ago, its C.E.O. Lee Scott told me, and realized that with
regard to the environment its customers “had higher expectations for us
than we had for ourselves.” So Scott hired a sustainability expert, Jib
Ellison, to tutor the company. The first lesson Ellison preached was that
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going green was a whole new way for Wal-Mart to cut costs and drive its
profits. As Scott recalled it, Ellison said to him, “Lee, the thing you have
to think of is all this stuff that people don’t want you to put into the
environment is waste — and you’re paying for it!”

So Scott initiated a program to work with Wal-Mart’s suppliers to
reduce the sizes and materials used for all its packaging by five percent
by 2013. The reductions they have made are already paying off in
savings to the company. “We created teams to work across the
organization,” Scott said. “It was voluntary — then you had the first
person who eliminated some packaging, and someone else started
showing how we could recycle more plastic, and all of a sudden it’s $1
million a quarter.” Wal-Mart operates 7,000 huge Class 8 trucks that get
about 6 miles per gallon. It has told its truck makers that by 2015, it
wants to double the efficiency of the fleet. Wal-Mart is the China of
companies, so, explained Scott, “if we place one order we can create a
market” for energy innovation.

For instance, Wal-Mart has used its shelves to create a huge, low-cost
market for compact fluorescent bulbs, which use about a quarter of the
energy of incandescent bulbs to produce the same light and last 10 times
as long. “Just by doing what it does best — saving customers money and
cutting costs,” said Glenn Prickett of Conservation International, a Wal-
Mart adviser, “Wal-Mart can have a revolutionary impact on the market
for green technologies. If every one of their 100 million customers in the
U.S. bought just one energy-saving compact fluorescent lamp, instead of
a traditional incandescent bulb, they could cut CO2 emissions by 45
billion pounds and save more than $3 billion.”

Those savings highlight something that often gets lost: The quickest way
to get to the China price for clean power is by becoming more energy
efficient. The cheapest, cleanest, nonemitting power plant in the world is
the one you don’t build. Helping China adopt some of the breakthrough
efficiency programs that California has adopted, for instance — like
rewarding electrical utilities for how much energy they get their
customers to save rather than to use — could have a huge impact. Some
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experts estimate that China could cut its need for new power plants in
half with aggressive investments in efficiency.

Yet another force driving us to the China price is Chinese entrepreneurs,
who understand that while Beijing may not be ready to impose CO2
restraints, developed countries are, so this is going to be a global
business — and they want a slice. Let me introduce the man identified
last year by Forbes Magazine as the seventh-richest man in China, with
a fortune now estimated at $2.2 billion. His name is Shi Zhengrong and
he is China’s leading manufacturer of silicon solar panels, which convert
sunlight into electricity.

“People at all levels in China have become more aware of this
environment issue and alternative energy,” said Shi, whose company,
Suntech Power Holdings, is listed on the New York Stock Exchange.
“Five years ago, when I started the company, people said: ‘Why do we
need solar? We have a surplus of coal-powered electricity.” Now it is
different; now people realize that solar has a bright future. But it is still
too expensive. ... We have to reduce the cost as quickly as possible — our
real competitors are coal and nuclear power.”

Shi does most of his manufacturing in China, but sells roughly 9o
percent of his products outside China, because today they are too
expensive for his domestic market. But the more he can get the price
down, and start to grow his business inside China, the more he can use
that to become a dominant global player. Thanks to Suntech’s success,
in China “there is a rush of business people entering this sector, even
though we still don’t have a market here,” Shi added. “Many government
people now say, ‘This is an industry!” ” And if it takes off, China could do
for solar panels what it did for tennis shoes — bring the price down so
far that everyone can afford a pair.

VI

All that sounds great — but remember those seven wedges? To reach the
necessary scale of emissions-free energy will require big clean coal or
nuclear power stations, wind farms and solar farms, all connected to a
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national transmission grid, not to mention clean fuels for our cars and
trucks. And the market alone, as presently constructed in the U.S., will
not get us those alternatives at the scale we need — at the China price —
fast enough.

Prof. Nate Lewis, Caltech’s noted chemist and energy expert, explained
why with an analogy. “Let’s say you invented the first cellphone,” he
said. “You could charge people $1,000 for each one because lots of
people would be ready to pay lots of money to have a phone they could
carry in their pocket.” With those profits, you, the inventor, could pay
back your shareholders and plow more into research, so you keep selling
better and cheaper cellphones.

But energy is different, Lewis explained: “If I come to you and say,
‘Today your house lights are being powered by dirty coal, but tomorrow,
if you pay me $100 more a month, I will power your house lights with
solar,” you are most likely to say: ‘Sorry, Nate, but I don’t really care how
my lights go on, I just care that they go on. I won’t pay an extra $100 a
month for sun power. A new cellphone improves my life. A different way
to power my lights does nothing.’

“So building an emissions-free energy infrastructure is not like sending
a man to the moon,” Lewis went on. “With the moon shot, money was
no object — and all we had to do was get there. But today, we already
have cheap energy from coal, gas and oil. So getting people to pay more
to shift to clean fuels is like trying to get funding for NASA to build a
spaceship to the moon — when Southwest Airlines already flies there
and gives away free peanuts! I already have a cheap ride to the moon,
and a ride is a ride. For most people, electricity is electricity, no matter
how it is generated.”

If we were running out of coal or oil, the market would steadily push the
prices up, which would stimulate innovation in alternatives. Eventually
there would be a crossover, and the alternatives would kick in, start to
scale and come down in price. But what has happened in energy over the
last 35 years is that the oil price goes up, stimulating government
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subsidies and some investments in alternatives, and then the price goes
down, the government loses interest, the subsidies expire and the
investors in alternatives get wiped out.

The only way to stimulate the scale of sustained investment in research
and development of non-CO2 emitting power at the China price is if the
developed countries, who can afford to do so, force their people to pay
the full climate, economic and geopolitical costs of using gasoline and
dirty coal. Those countries that have signed the Kyoto Protocol are
starting to do that. But America is not.

Up to now, said Lester Brown, president of the Earth Policy Institute, we
as a society “have been behaving just like Enron the company at the
height of its folly.” We rack up stunning profits and G.D.P. numbers
every year, and they look great on paper “because we’ve been hiding
some of the costs off the books.” If we don’t put a price on the CO2 we're
building up or on our addiction to oil, we’ll never nurture the innovation
we need.

Jeffrey Immelt, the chairman of General Electric, has worked for G.E.
for 25 years. In that time, he told me, he has seen seven generations of
innovation in G.E.’s medical equipment business — in devices like
M.R.Ls or CT scans — because health care market incentives drove the
innovation. In power, it’s just the opposite. “Today, on the power side,”
he said, “we’re still selling the same basic coal-fired power plants we had
when I arrived. They’re a little cleaner and more efficient now, but
basically the same.”

The one clean power area where G.E. is now into a third generation is
wind turbines, “thanks to the European Union,” Immelt said. Countries
like Denmark, Spain and Germany imposed standards for wind power
on their utilities and offered sustained subsidies, creating a big market
for wind-turbine manufacturers in Europe in the 1980s, when America
abandoned wind because the price of oil fell. “We grew our wind
business in Europe,” Immelt said.
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As things stand now in America, Immelt said, “the market does not work
in energy.” The multibillion-dollar scale of investment that a company
like G.E. is being asked to make in order to develop new clean-power
technologies or that a utility is being asked to make in order to build
coal sequestration facilities or nuclear plants is not going to happen at
scale — unless they know that coal and oil are going to be priced high
enough for long enough that new investments will not be undercutin a
few years by falling fossil fuel prices. “Carbon has to have a value,”
Immelt emphasized. “Today in the U.S. and China it has no value.”

I recently visited the infamous Three Mile Island nuclear plant with
Christopher Crane, president of Exelon Nuclear, which owns the facility.
He said that if Exelon wanted to start a nuclear plant today, the
licensing, design, planning and building requirements are so extensive it
would not open until 2015 at the earliest. But even if Exelon got all the
approvals, it could not start building “because the cost of capital for a
nuclear plant today is prohibitive.”

That’s because the interest rate that any commercial bank would charge
on a loan for a nuclear facility would be so high — because of all the risks
of lawsuits or cost overruns — that it would be impossible for Exelon to
proceed. A standard nuclear plant today costs about $3 billion per unit.
The only way to stimulate more nuclear power innovation, Crane said,
would be federal loan guarantees that would lower the cost of capital for
anyone willing to build a new nuclear plant.

The 2005 energy bill created such loan guarantees, but the details still
have not been worked out. “We would need a robust loan guarantee
program to jump-start the nuclear industry,” Crane said — an industry
that has basically been frozen since the 1979 Three Mile Island accident.
With cheaper money, added Crane, CO2-free nuclear power could be
“very competitive” with CO2-emitting pulverized coal.

Think about the implications. Three Mile Island had two reactors, TMI-
2, which shut down because of the 1979 accident, and TMI-1, which is
still operating today, providing clean electricity with virtually no CO2
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emissions for 800,000 homes. Had the TMI-2 accident not happened, it
too would have been providing clean electricity for 800,000 homes for
the last 28 years. Instead, that energy came from CO2-emitting coal,
which, by the way, still generates 50 percent of America’s electricity.

Similar calculations apply to ethanol production. “We have about 100
scientists working on cellulosic ethanol,” Chad Holliday, the C.E.O. of
DuPont, told me. “My guess is that we could double the number and add
another 50 to start working on how to commercialize it. It would
probably cost us less than $100 million to scale up. But I am not ready
to do that. I can guess what it will cost me to make it and what the price
will be, but is the market going to be there? What are the regulations
going to be? Is the ethanol subsidy going to be reduced? Will we puta
tax on oil to keep ethanol competitive? If I know that, it gives me a price
target to go after. Without that, I don’t know what the market is and my
shareholders don’t know how to value what I am doing. ... You need
some certainty on the incentives side and on the market side, because
we are talking about multiyear investments, billions of dollars, that will
take a long time to take off, and we won’t hit on everything.”

Summing up the problem, Immelt of G.E. said the big energy players are
being asked “to take a 15-minute market signal and make a 40-year
decision and that just doesn’t work. ... The U.S. government should
decide: What do we want to have happen? How much clean coal, how
much nuclear and what is the most efficient way to incentivize people to
get there?”

He’s dead right. The market alone won’t work. Government’s job is to
set high standards, let the market reach them and then raise the
standards more. That’s how you get scale innovation at the China price.
Government can do this by imposing steadily rising efficiency standards
for buildings and appliances and by stipulating that utilities generate a
certain amount of electricity from renewables — like wind or solar. Or it
can impose steadily rising mileage standards for cars or a steadily
tightening cap-and-trade system for the amount of CO2 any factory or
power plant can emit. Or it can offer loan guarantees and fast-track
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licensing for anyone who wants to build a nuclear plant. Or — my
preference and the simplest option — it can impose a carbon tax that
will stimulate the market to move away from fuels that emit high levels
of CO2 and invest in those that don’t. Ideally, it will do all of these
things. But whichever options we choose, they will only work if they are
transparent, simple and long-term — with zero fudging allowed and
with regulatory oversight and stiff financial penalties for violators.

The politician who actually proved just how effective this can be was a
guy named George W. Bush, when he was governor of Texas. He pushed
for and signed a renewable energy portfolio mandate in 1999. The
mandate stipulated that Texas power companies had to produce 2,000
new megawatts of electricity from renewables, mostly wind, by 2009.
What happened? A dozen new companies jumped into the Texas market
and built wind turbines to meet the mandate, so many that the 2,000-
megawatt goal was reached in 2005. So the Texas Legislature has upped
the mandate to 5,000 megawatts by 2015, and everyone knows they will
beat that too because of how quickly wind in Texas is becoming
competitive with coal. Today, thanks to Governor Bush’s market
intervention, Texas is the biggest wind state in America.

President Bush, though, is no Governor Bush. (The Dick Cheney effect?)
President Bush claims he’s protecting American companies by not
imposing tough mileage, conservation or clean power standards, but
he’s actually helping them lose the race for the next great global
industry. Japan has some of the world’s highest gasoline taxes and
stringent energy efficiency standards for vehicles — and it has the
world’s most profitable and innovative car company, Toyota. That’s no
accident.

The politicians who best understand this are America’s governors, some
of whom have started to just ignore Washington, set their own energy
standards and reap the benefits for their states. As Schwarzenegger told
me, “We have seen in California so many companies that have been
created that work just on things that have do with clean environment.”
California’s state-imposed efficiency standards have resulted in per-
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capita energy consumption in California remaining almost flat for the
last 30 years, while in the rest of the country it has gone up 50 percent.
“There are a lot of industries that are exploding right now because of
setting these new standards,” he said.

VIIL

John Dineen runs G.E. Transportation, which makes locomotives. His
factory is in Erie, Pa., and employs 4,500 people. When it comes to the
challenges from cheap labor markets, Dineen likes to say, “Our little
town has trade surpluses with China and Mexico.”

Now how could that be? China makes locomotives that are 30 percent
cheaper than G.E.’s, but it turns out that G.E.’s are the most energy
efficient in the world, with the lowest emissions and best mileage per
ton pulled — “and they don’t stop on the tracks,” Dineen added. So
China is also buying from Erie — and so are Brazil, Mexico and
Kazakhstan. What’s the secret? The China price.

“We made it very easy for them,” said Dineen. “By producing engines
with lower emissions in the classic sense (NOx [nitrogen oxides]) and
lower emissions in the future sense (CO2) and then coupling it with
better fuel efficiency and reliability, we lowered the total life-cycle cost.”

The West can’t impose its climate or pollution standards on China,
Dineen explained, but when a company like G.E. makes an engine that
gets great mileage, cuts pollution and, by the way, emits less CO2, China
will be a buyer. “If we were just trying to export lower-emission units,
and they did not have the fuel benefits, we would lose,” Dineen said.
“But when green is made green — improved fuel economies coupled
with emissions reductions — we see very quick adoption rates.”

One reason G.E. Transportation got so efficient was the old U.S.
standard it had to meet on NOx pollution, Dineen said. It did that
through technological innovation. And as oil prices went up, it leveraged
more technology to get better mileage. The result was a cleaner, more
efficient, more exportable locomotive. Dineen describes his factory as a
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“technology campus” because, he explains, “it looks like a 100-year-old
industrial site, but inside those 100-year-old buildings are world-class
engineers working on the next generation’s technologies.” He also notes
that workers in his factory make nearly twice the average in Erie — by
selling to China!

The bottom line is this: Clean-tech plays to America’s strength because
making things like locomotives lighter and smarter takes a lot of
knowledge — not cheap labor. That’s why embedding clean-tech into
everything we design and manufacture is a way to revive America as a
manufacturing power.

“Whatever you are making, if you can add a green dimension to it -~
making it more efficient, healthier and more sustainable for future
generations — you have a product that can’t just be made cheaper in
India or China,” said Andrew Shapiro, founder of GreenOrder, an
environmental business-strategy group. “If you just create a green
ghetto in your company, you miss it. You have to figure out how to
integrate green into the DNA of your whole business.”

Ditto for our country, which is why we need a Green New Deal — one in
which government’s role is not funding projects, as in the original New
Deal, but seeding basic research, providing loan guarantees where
needed and setting standards, taxes and incentives that will spawn
1,000 G.E. Transportations for all kinds of clean power.

Bush won't lead a Green New Deal, but his successor must if America is
going to maintain its leadership and living standard. Unfortunately,
today’s presidential hopefuls are largely full of hot air on the climate-
energy issue. Not one of them is proposing anything hard, like a carbon
or gasoline tax, and if you think we can deal with these huge problems
without asking the American people to do anything hard, you’re a fool or
a fraud.

Being serious starts with reframing the whole issue — helping
Americans understand, as the Carnegie Fellow David Rothkopf puts it,
“that we’re not ‘post-Cold War’ anymore — we’re pre-something totally
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new.” I'd say we’re in the “pre-climate war era.” Unless we create a more
carbon-free world, we will not preserve the free world. Intensifying
climate change, energy wars and petroauthoritarianism will curtail our
life choices and our children’s opportunities every bit as much as
Communism once did for half the planet.

Equally important, presidential candidates need to help Americans
understand that green is not about cutting back. It’s about creating a
new cornucopia of abundance for the next generation by inventing a
whole new industry. It’s about getting our best brains out of hedge funds
and into innovations that will not only give us the clean-power
industrial assets to preserve our American dream but also give us the
technologies that billions of others need to realize their own dreams
without destroying the planet. It’s about making America safer by
breaking our addiction to a fuel that is powering regimes deeply hostile
to our values. And, finally, it’s about making America the global
environmental leader, instead of laggard, which as Schwarzenegger
argues would “create a very powerful side product.” Those who dislike
America because of Iraq, he explained, would at least be able to say,
“Well, I don’t like them for the war, but I do like them because they
show such unbelievable leadership — not just with their blue jeans and
hamburgers but with the environment. People will love us for that.
That’s not existing right now.”

In sum, as John Hennessy, the president of Stanford, taught me:
Confronting this climate-energy issue is the epitome of what John
Gardner, the founder of Common Cause, once described as “a series of
great opportunities disguised as insoluble problems.”

Am I optimistic? I want to be. But I am also old-fashioned. I don’t
believe the world will effectively address the climate-energy challenge
without America, its president, its government, its industry, its markets
and its people all leading the parade. Green has to become part of
America’s DNA. We're getting there. Green has hit Main Street — it’s
now more than a hobby — but it’s still less than a new way of life.
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Why? Because big transformations — women’s suffrage, for instance —
usually happen when a lot of aggrieved people take to the sireets, the
politicians react and laws get changed. But the climate-energy debate is
more muted and slow-moving. Why? Because the people who will be
most harmed by the climate-energy crisis haven’t been born yet.

“This issue doesn’t pit haves versus have-nots,” notes the Johns Hopkins
foreign policy expert Michael Mandelbaum, “but the present versus the
future — today’s generation versus its kids and unborn grandchildren.”
Once the Geo-Green interest group comes of age, especially if it is after
another 9/11 or Katrina, Mandelbaum said, “it will be the biggest
interest group in history — but by then it could be too late.”

An unusual situation like this calls for the ethic of stewardship.
Stewardship is what parents do for their kids: think about the long term,
so they can have a better future. It is much easier to get families to do
that than whole societies, but that is our challenge. In many ways, our
parents rose to such a challenge in World War II — when an entire
generation mobilized to preserve our way of life. That is why they were
called the Greatest Generation. Our kids will only call us the Greatest
Generation if we rise to our challenge and become the Greenest
Generation.

Thomas L. Friedman is a columnist for The New York Times
specializing in foreign affairs.
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Mr. Richard Haass
Answers to Questions for the Record

Of course terrorism, illegal drug trade, and slavery already exist
independent of global warming. Thelr existence reflects a myriad of
causes ranging from ideoclogy to greed. My point is simply that global
climate change (in addition to all else that it will cause) brings with
it the potential to increase strains on governments, leading to a
greater degree of state failure and a larger number of failed states.
Such failure will in turn create additional opportunities for
terrorists and those who traffic in drugs or people. This reality only
strengthens the argument that the United States needs to adopt a
comprehensive, ambitious, and sustained approach to climate change at
the same time it addresses other national security challenges.
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Additional Questions for the Record
for Vice Admiral McGinn

1. You said in your statement that it would cost about $7-8 billion for a coal-to-liquid plant that
produces 80,000 barrels of oil per day. Currently, total costs amount to $40 to produce one
barrel of oil using this method, so right now this plant would make about $25 per barrel
produced which amounts to $730 million in profits per year. Is this not an acceptable return for
the investment?

By your estimation, the coal industry stands to make billions — why then is
Congress considering providing it with billion dollar subsidies?

The coal executives anticipate potentially huge profits and coal industry
lobbying has reached a fever pitch. The coal industry spent $6 million in 2005
and 2006, three times what it spent each year from 2000 through 2004,
according to calculations by Politicalmone)gline.com.l

Every public or private dollar invested in liquid coal is a dollar unavailable for
investment in energy efficiency, renewable energy resources, public
transportation and consumer incentives that will yield real reductions in oil
dependency and global warming pollution. Energy solutions involving coal to
liquid conversion should compete on a level playing field with other potential
solutions to our oil dependency and climate change challenges. All potential
solutions, including coal to liquid, should carefully consider total cost,
technology hurdles, infrastructure cost and “well to wheels” environmental
impact. :

A new study released by the Massachusetts Institute of Technology entitled
“The Future of Coal,” estimates that it would cost $70 billion to build enough
plants to replace 10 percent of American gasoline consumption. The study
estimates that the construction costs for coal-to-liquid plants are almost four
times higher than the costs for comparable petroleum refineries, and it argues
that cost estimates for synthetic fuel plants in the past turned out to be “wildly
optimistic.”

The societal costs of coal-to-liquid fuels will be huge: coal-based fuels
produce twice as much global warming pollution per gallon of fuel as
compared to the petroleum based fuels we use today. In addition to the carbon
dioxide emitted while using the fuel, the production grocess creates almost a
ton of carbon dioxide for every barrel of liquid fuel.

Recently the Environmental Protection Agency released an analysis
confirmin§ that liquid coal would result in 100 percent more emissions than
gasoline.

! Andrews, Edmund L. “Lawmakers Push for Big Subsidies for Coal Process.” New York
Times, May 29, 2007.

2 bid
3 Ibid

4httg://www.ega‘gov/otag[renewablefuels/420107035‘htm :



206

Even with carbon capture and disposal at the production end, liquid coal fuels
would still result in nearly ten percent more global warming pollution overall.
No company has built a commercial-scale plant that also captures carbon, and
MIT experts caution that many obstacles lie ahead. “At best, you’re going to
tread water on the carbon issue, and you’re probably going to do worse,” said
Howard Herzog, a principal research engineer at the Massachusetts Institute

of Technology. °

2. What is your opinion on Congress authorizing DoD to establish a 15 year contract at $65 per
CTL barrel that will return a reasonable investment return and a predictable price for military
operations fuel costs? ~

As noted above, coal-to-liquid fuels produce almost twice the volume of
greenhouse gases as ordinary petroleum-based fuels. Recently, EPA released
analysis confirming that liquid coal would result in 100 percent more
emissions than gasoline. 6

Global warming poses serious national security risks making it critical that we
address our energy security issues within the context of global warming. If
we address one issue by exacerbating another, we will increase not decrease
our national security risks.

3. The earth's average temperature has increased over the past 100 years, but only by 1 degree
Fahrenheit. But over the past 2000 years, temperatures have risen and fallen many times and
have contributed to violence and instability in human civilizations. But did not almost all of
these changes occurr before the industrial age, long before significant increases of
greenhouse gas emissions by fossil fuels?

The world’s leading scientific panel on climate change -- including more than
200 scientists and officials from more than 120 countries and the U.S. —has
concluded that global warming is real, it is human induced and if actions are
not taken to reduce greenhouse gas emissions the impacts will be devastating.
Our nation’s leading military experts have called climate change a threat
multiplier in some of the world’s most volatile regions.

Human civilization has reached a new apex of technological achievement
bringing people of different cultures, religions and races in greater contact
with each other than any time in history. We have also reached a new nadir in
worldwide conflict, as world population increases to above 6.5 billion and
ready access to resources decrease.

Without action to reduce greenhouse gas emissions, projected temperature
increases will be unlike any military threat we have faced before because, as
Vice Admiral Richard Truly said, instead of some localized or regional hot

S NYT, May 29, 2007
® hitp://www.epa.gov/otag/renewablefuels/420£07035.htm
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spot we're trying to handle, “It’s going to ha%)en to every country and every
person in the whole world at the same time.”

4. Page 4 of your testimony states that “flooding could imperil low lying islands and crowded river
deltas of southern Asia.” Doesn't it follow that China and India should be very concerned
about global warming also? How do you suggest we engage these growing carbon emitters in
the debate, which could impact them so severely? Is China even capable of enforcing an
agreement on carbon if it is signed?

Yes, all major greenhouse gas emitters must join in the effort to reduce
emissions but those who have lead the world in both technology and in
creating the problem must lead the world in finding a solution. Unlike China
which is a relatively new emitter, the United States has been the world’s
leading greenhouse gas emitter throughout history and is responsible for
29.3% of the world’s greenhouse gas emissions, while China is responsible
for only 7.6%.°

China, unlike the United States, has passed very stringent fuel economy
standards and plans to produce 16% of all its electricity from renewable
sources by 2020, while reducing the energy intensity of its economy by a
further 20%. China improved its energy intensity by more than 60% between
1980 and 2004."°

As retired Marin Corps General Anthony C. Zinni, former commander of U.S.
Central Command said ** The intensity of global temperature change can be
mitigated somewhat if the U.S. begins leading the way in reducing global
carbon emissions.” He concluded “We will pay now to reduce greenhouse gas
emissions today...or we will pay the price later in military terms and that will
involve human lives.” '

5. On page 3 of your written statement, you note that US crude and gasoline stockpiles are much
lower than analysts had forecasted. How much lower, and what do you think the adequate
levels are?

If you review the cited source for this statistic (New York Times article by
Matt Chambers, entitled “Crude, Gasoline Prices Surge/Decline in
Imports/Helps Cut Reserves; Temporary Blip?” published March 8, 2007) you
will learn that when the Energy Information Administration announced in
March that crude stockpiles slumped by 4.8 million barrels to 324.2 million

"CNA Report on “National Security and the Threat of Climate Change”
http://securityandclimate.cna.org/report/National %20Security% 20and %20the %20 Threat
%200f%20Climate%20Change.pdf (April 16, 2007).

¥ “Military on Climate Change” Washington Post (April 15, 2007).

® World Resources Institute, “Navigating Numbers”; Cumulative Emissions, Chapter 6.
19 yidal, John. The Guardian. “China could overtake US” (April 25, 2007)

"1 Washington Post “Military on Climate Change” (April 15, 2007).
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barrels, it sent the price of crude soaring more than $1 a barrel. That drop
reversed expectations of a two-million-barrel build up.

The important point is that the world oil supply is tightening as demand surges
leaving little elasticity in a very volatile market and creating increased U.S.
reliance on the Middle East. This is both a near and far term challenge. The
supply and demand curves for oil will continue to diverge, with increasingly
adverse consequences, if we persist in a “business as usual” approach.

6. You talk about raising CAFE standards for cars; | will take that as a personal thought rather
than one of expertise, since you come from a military background. So | would like to go a bit
off testimony here and ask if you are aware of Navy programs to reduce the amount of fuel that
is consumed by military vehicles. | will note that the Army does have an active program to
increase the fuel efficiency of HUMVEES and to promote the development of better batteries —
technology which could eventually be applied to private markets as well. Are you aware of any
Navy work in these areas?

There are many military programs, in all Services, attempting to increase the
fuel efficiency of their vehicles and platforms. The Navy has an ongoing and
successful program to reduce operational fuel consumption for ships and
aircraft, as well as for support vehicles ashore. Additionally, for more than a
year, the Defense Science Board has been conducting a detailed analysis of
DoD’s energy consumption with a goal of significantly reducing it. The study
focuses on four key areas; policy, platforms (ships, aircraft, combat vehicles),
base installations and technology. The security risks of inefficient fleets are
multifold — from the larger national security concerns to the very real, on-the-
ground or at-sea operational reality of troops in harm’s way who can ill afford
to shoulder the burden of inefficient fuel consumption.

7. You say that coal-to-liquid is not an answer and increases emissions, but there are
technologies being developed to make that a cleaner buming fuel. Don't you think it is
premature to dismiss it as an option if there is a possibility that this technology will work?

As noted above, as presently produced, coal-to-liquid fuels produce twice the
volume of greenhouse gas emissions of petroleum based fuels. Without global
warrming emissions tailpipe standards, companies who develop coal-to-liquid
fuels have no reason to reduce greenhouse gas (GHG) emissions emitted
while burning them. Given the serious national security risks posed by global
warming, no federal dollars should be spent to promote coal-to-liquid
production without first establishing strict GHG and air pollution reduction
standards. Current congressional proposals contain billions of dollars in
subsidies for companies that stand to make billions with no incentive to even
begin to develop the kind of technology to which you refer.

As also noted above, to date no company has built a commercial-scale coal-to-
liquid plant that also captures carbon, and MIT experts caution that many
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obstacles lie ahead. “At best, you’re going to tread water on the carbon issue,
and you’re probably going to do worse,” said Howard Herzog, a grincipal
research engineer at the Massachusetts Institute of Technology. '

8. You say that “Every public or private dollar invested in liquid coal is a dollar unavailable for
investment in efficiency, renewable energy resources, public transportation and consumer
incentives that will yield real reductions in global warming.” But can’t the same be said for
investing in CAFE standards when there are cars moving into the market place that offer
hybrids, plug-ins and flex-fuel vehicles? Why shouldn’t we promote investing in those
technologies instead of trying to meet arbitrary standards for CAFE?

* CAFE standards and technology investment are not mutually exclusive. In
fact, tough CAFE standards will motivate investment in the fuel efficiency
technology that you mention. I believe the government should not be in the
business of choosing technology — but instead, become well informed about
technology costs, risks and benefits, and then set goals and let the market
place and manufacturers choose how they will reach those goals. Without
government mandates for the automotive industry many years ago, we would
today not have seat belts, airbags, anti-lock brakes deployed fleet-wide, and,
without previous CAFE standards, we would be wasting even more imported
oil on much less fuel efficient vehicles.

2 NYT, May 29, 2007
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R. James Woolsey
Answers to Questions for the Record

1. That’s correct. Hydrogen fuel cells for general vehicular transportation, in my
view, are so far behind both battery development for plug-in hybrids and even
electric vehicles, and also so far behind alternative liquid fuels, that investment
in them should be limited to a small-scale r&d program and the funds used
where they can do much more good more quickly. To power the family car with
a hydrogen fuel cell takes just under 2.5 times more energy (e.g. converting
electricity to hydrogen via electrolysis and then converting the hydrogen back to
electricity in the fuel cell) than by using the energy directly. A hydrogen fueling
infrastructure for family cars will cost tens of billions to hundreds of billions of
dollars whereas the fueling infrastructure for plug-in hybrids will consist, for
many consumers, of one standard extension cord per car.

2.Pacific Northwest National Laboratory has done a detailed study of this.
According to their work about % of the vehicles on the road could be plug-in
hybrids before a single new power plant would be required. The electric grid is
very under-utilized at night when most plug-ins would be fueling. Fueling
needs would depend on the battery capacity, but to take one example: the
Chevrolet Volt, now scheduled to be in dealers’ showrooms 2 % years from now,
would reportedly carry about a 10 kwh battery. This means it could be fully
charged overnight for a forty-mile all-electric drive the next morning (over % of
the nation’s cars travel less than 40 miles a day) at a cost of somewhere in the
range of 1-3 cents a mile, depending on the part of the country and whether there
is differential off-peak pricing. As gasoline driving costs head above 15 cents a
mile (for a standard 25 mpg car) electricity will approach being an order of
magnitude less costly.

3. Net metering is already the law in 40 out of 50 states and others seem to be.
following suit —~ when the batteries in my basement are full I can watch, ona
sunny day, my electric meter run in reverse. A number of utilities are already
experimenting with utilizing net metering so that plug-ins can provide ancillary
services for the grid, replacing principally natural gas for grid regulation and
spinning reserves. The work of FERC Commissioner Wellinghoff shows
substantial benefit to the vehicle owner by his providing such services to the grid
— well over $1,000 per vehicle per year according to his calculations and
briefings.

4. It would be a good idea to provide federal and state tax credits to speed the
introduction of plug-in hybrids, and it is true that the provision of ancillary
services may come earlier for fleet vehicles than for individual ones, but it is my
understanding that all that is required is modest software changes for the utility.
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The owner of a plug-in needs no solar panels to do net metering of his sale of
ancillary services to his local utility — he needs only his car and an extension
cord. GM currently says that the Volt in 2010 will cost under $30,000, so anyone
who can afford to own or lease a vehicle of that price can take advantage of the
net metering laws to sell ancillary services to the local utility. This is why
Commissioner Wellinghoff calls plug-in hybrids “cash-back hybrids”.

5. No, I disagree. The 22 states of the Arab League, together with Iran, have a
population approximating that of the US and Canada together -- yet these 23
states export to the world, other than hydrocarbons (almost all oil), less than
Finland: a nation of 5 million people. These are the states that either themselves
fund terrorism or are the home of those who do - so virtually all of the funders’
resources come directly or indirectly from oil. Moreover, the work of Professor
Paul Collier of Oxford and many other scholars have illuminated the close tie
between the huge economic rent from oil and the concentration of power in the
dictatorships and autocratic kingdoms that constitute the vast majority of the
world’s oil exporters (there are exceptions, such as Norway, but not many). As
Tom Friedman of the NYT puts it, “the price of oil and the path of freedom run
in opposite directions.”

6. Yes, protecting oil infrastructure in, say, Saudi Arabia is a major concern of
the Saudi government. It is an issue on which the US and some of the
governments of oil exporters cooperate. But that doesn’t mean we can relax
about these vulnerabilities. Two years ago when al Qaeda, in spite of Saudi
efforts, got a truck bomb into Abgqaic (the largest oil production facility in the
world), they failed to rig the bomb correctly. Had they succeeded in taking out
the sulfur-clearing towers they could have taken 5-6 million barrels a day out of
production for many months and almost certainly sent oil to around $200/barrel.
The latter figure, bin Laden has said, is his target price for oil.

7. With oil above $100/barrel we have shot past borrowing a billion dollars a
day to import oil and are heading above a billion and a half a day. This is much
larger than our trade deficit with China, which is itself quite substantial. This
debt as a whole weakens the dollar and gives foreign governments, including
China, the ability to make investments in the US that can be to our strategic
disadvantage. But the largest share of this problem is caused by our oil
dependence.

8. My best judgment would be that it will prove to be technically feasible -
probably in large deep salt water aquifers ~ but that it will be quite expensive.
Professor Ernie Moniz of MIT has studied this issue thoroughly. His estimate as
of a few months ago was that proving out such sequestration would take about
ten years and cost about $10 billion, and that to sustain such sequestration it
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would take a CO2 price of $35-40/ton. This is around 5 times the CO2 price in
Europe as of a few weeks ago.

9. 1believe a mandate for FFV’s that can use a range of alternative fuels -
ethanol, methanol, butanol — is warranted and practical. The cost is only around
$100 a car in the manufacturing process. The Brazilians have already fully
implemented such a mandate for all new cars — I believe it took them only about
two years to do so early in this decade. There is no good reason to delay on this
that I know of.

10. No I have not. I am relying principally on the detailed research done on this
subject by the Rocky Mountain Institute.

11. No, F have not seen any detailed calculations. But I agree that moving
quickly to plug-in hybrids, via improved batteries, e.g., has a higher priority.

12. 1 think we should focus first and foremost on removing barriers to
competition with oil. Requiring flexible fuel vehicles (FFV’s) and pumps at
filling stations for alternative fuels, for example, has the effect of making it
possible for alternative fuels to compete with petroleum products.

13. I have generally relied on the Institute for the Analysis of Global Strategy
(IAGS) for these cost assessments. I would be willing to see the USG spend
considerably more than this -- $3 billion is not even 3 days of oil imports.

14. I'm not familiar with the stratified fuel injection. At a panelI chaired for the
Aspen Institute just over a year ago, one of our participants, Vinod Khosla, used
a figure of $132 dollars for one major US manufacturer, but indicated that nearly
$100 of that total was for an oxygen sensor that was required in any case. I have
subsequently heard GM estimates of approximately $100/vehicle. If that figure
is substantially low for any new category of vehicles I would be delighted to
have the full facts.
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